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(57)Abstract 

PROBLEM TO BE SOLVED: To provide the receptor protein that specifically recognizes bacterial DNA bearing the 
non-methylated CpG sequence, the gene DNA coding the same and experimental model animals that are useful for 
examining the response of host immunocyte to bacterial infections. 

SOLUTION: The DNA encoding the receptor protein that specifically recognizes the bacterial DNA bearing the 
non-methylated CpG sequence is screened by the BLAST search, a plurality of EST clones having high similarity 
to various kinds of TLS are screened and they are used as probes to isolate the full-length cDNA from the mouse 
macrophage cDNA library, the base sequence of the cDNA is analyzed to confirm that the TLR9 has the conserved 
areas such as the areas of LRR, TIR and the like. Then, the knockout mouse is established and the TLR9 is 
confirmed to be a receptor protein of the nucleotide including the non-methylated CpG sequence of the bacterial 
DNA. 
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(57) [RKjI 

[Wm\ *M^/HfcCpGK?iJ£=£-*-5*IBgDNA£ 

^M^/WfcCpGiB?iJ£;fH-3*IB0DN 
ASrWRttKBKI-SSSfr^^^Wta-K+SD 
NA£, BLASTt- J: 0 ^ ^ 0— — Vif/U & 

?P7r-;cDNA7-f^7D-^bS4ficDNA 
cDNAWSSKJil^LTLRRJVT 
I RfcWcfc ifWfSfiF^^ffS-t-S TLR9f*5;i: 
£5H|gL«g> /y^77hv^X^f$U TLR9 
riSJUKDNAro^M^vPffcC p Gga^J&^tf^y =f^^ 
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[#!Tlfr*©t&H] 

NA 0 

[Iit*ig2] #^^WbC pGSa?iJSr^5KBSDN 
ASr#^Wi^iglS1-5S^^W^K^, «T©(a) 

EtWDNA. 

( a ) 2 ic^ $ ixs r $ y s^e^ e> 4 5 * >v< 

( b ) iE5iJ#-§- 2 z n a T 5 y mmq \z is ^-c , 1 5g= 

t 5 y ^E^5>^ 5 , ^o^y gvwtx P ge?iJ£^t 
-f a %m D N A |r M L X ^-t" 5 * ? « 

*BttlfcE*iMtfH n ft £> ©E?«w-«*fctt£«*-£tf 
r £ t + a lit* « l !5«© D N A„ 
[fS*«4] »*^3E*©it^^«^-r5DNA 

kT.hv^i/^-sh 4&fl=T-c^-r y y-f x-r a r t 

*«r«i:-f-SB#*lE*©DNA. 
[a#S5] ^y^/WbCpGiE5'JSr^-t-SiWaDN 
AfclfrJlWMSBi-S****^**^ «T»(a) 
XJ± ( b v/^ if?* 5 r £ &4ttft t -t 5f**il 1 
lEtODNA, 

( a ) K?IJ#^4 IC^ $ ft a T S y $E?IJ>$> 6> 4 5 * >v< 

( b ) E3*J#-s§- 4i;*$n575/ &E?U icfcv ^-c. i m 

L<IJW«7 5/S^ g&#L< lift-in £ ft fc 

■r a mm d n a \cn L-csjettSrW-r a 9 w * ft 

[a*« 6 ] E5U#-£- 3 (c:*£ftaiISE?iJXJ±-t© 
fB«S«E*iM w ft ?> ©E?iJro-^3 4 tz f±±m ik^ts 
z\ t £*M»i-f atft*S l WMc<ddn A„ 

[B*S7] l**i!6Kft©«fi^£«fi)rt-5DNA 

i^hyyi?x>h 4&#t-cvm- x y *v x-r a r t 
£#tg i -r a w*« i se« © d n a. 

IB*® 8 J ^y^/HtCpGE^JS-^i-aSBBDN 
[ft#ll9] E?(#-§-2(C^$ix5T5ySeE5iJi6>f> 

4 a - i: t i- a if *m s um<o * it, 

*jv>-c, l^L<»±*^OTSySgi^^ gj&gix 
liftJq $ ft fc T 5 y &E?<J;5> fe 4 a r i: i: 1" a 3 

[n*gui] E^J#-f-4ic^$nar;y^E?iJ^ 
e>4artsr#«i:i-aa*^8iE*©^>/<^jf„ 
ia#®i2] E?ij#-§-4^$ixar 5 yKE^jc 

liW £ftfc7 5 y KE?ua>e> 4 a r t t -rait 



(2) #1200 2-34 5 6 5 

2 

[B*S 1 3 ] litjjiil 8 ~ 1 2 ©V ft;5>lEi£© ^ V 

t Srlg^-^-arfciB^^ ft. 
[ft *il 1 4 ] fS*« 8-12 ©v^-f n*^fa«©i? V 

/^Kt#swi^-e-ram*o 

1 5 ] mm^j ^ n-^-yutt^rfca r t 

[w*^i7] ^y^HbcpGE?iJSr^-ra^gD 
n a W8«i-ass#* (tt a - K-f-a 

[»*9i8] ^y^wtcpGE?iJSr^-ra^D 

[s**gc is] ^y ^/Wkc p GE^ij^w-r aswgD 
NAi-stt Lr^FS/ttt-efca r i Sr#»t-raa*^ 1 

mi-raa*«i 7-1 9©v^*t4»is«o*t h» 

[IMH2 1] *>^/WbCpGEWS:#r5a«D 
N A Sr^WJcBSfi-t-aS^*^^^^ K"fa 

afir=H«6^a!fe#±T4cM ufcai&K. a*3S 1 ~ 7 

0^i"*l*»IE«©DNA«:*Ai-5rfcS:1»»t-J-«# 

y ?-/Wkc p GEJij^^-t-aaaDNAt^u-csjCtt 

50 [»*3S2 2] H*«2 lfE«©*y^HkCpGE 
Jdir^n-SaaD N A «:«*ttlcBlrt-SS#*^ >-^° 

^wsriBSi- aaia©a»*-jfeicj; 9#e.nar t 
ati-a*y^wkc P GE?ij«:*i-aaBDNAS:« 
*»tc««i-53t##* WN-^ffSrissi-f-aaas. 
[a*^ 2 3 ] ?s««is©#st, #fy P g 
E^j^i-aaaDNASriRfSWtBaK-ras^^v 

c P GE?ij£*rtaasDN A*:^swi-Kai-f-as« 

ia*«2 4] *y^wkcpGE?ij«r^ri-aaKD 

i±jfji*iaa©T l r 9«tt£»y£ ■ fpffi-ra r. t zmm 
t-ra^y f-/Hbc P GE^JSr=t-ra*ffliiDNA^4t^ 
wicB»i-as^ft:^v/^itror=f=^ nxi±t>^ 

so [lS*il2 5] #y?vWfc;cpGE?iJ£;£1-aaSD 
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3 

©T L R 9 ?£tt£aiJ3£ • fffl-f* r b b 
5§f*?>^f©7^7 hXHTV^^^ f-© 

Mb-f 3f&#g2 4JU22 5iE«©#M3vWfcXpGiE 
K©r=>*=.x vy.\±Ty$=i-* Y<nx9 

2 7 ] 2 3 ~ 2 6 ©I tL^EK©^ 

pifvWtSC p GiB#J£#1-3i!i^DNA&!|$&«lcfB» 

[IS*S2 8] it**f-MtCpG®Mtt-t 3#B»D 
NA*#£M£gffi^S££f£*:"^K©:£ffiXtt-?: 
©-g&Sr^i&fri LT^i-3EHIili^fe. 

[fS#£ 3 0 ] ©*y fvWfcC p GEJUfc*"* 

-KtiDNAt, f*#ig3iBi£©DNA£©i£&ga?iJ 
«rJttfe-f3r t^-C#3, tf*5 3|Em©DNASr-g-tf 
r t ?MtC p GK?iJ^^fi-5»gD 

N A Z®gtb\z.mm.-t y/<?Jg%:=>— Ki"S 

DNAlS?iJ©*3fc. |!*AV/XI±#iPI-B8a-f5^S! 
ho 

[0 00 1] 

IH^iJ 5 *ffl@§ D N A #3 icSSJR-f 5 §Sf** > 

[0002] 

[&*©&*] (to 1 1) *fs^ii, >3»^ 

3 ^A^roES^rolTIEtt©^ (Cell 52. 269-27 
9, 1988, Annu. Rev. Cell Dev. Biol. 12. 393-416, 1 
996) , &1t&mz&VZmnn&ft&l&g\zftmX'ib 
5CtiS^ge,tbTV^ (Cell 86,973-983. 1996) „ ^ 
HTol 1 l±, WlS^-^fC B^-»5yf!) f - > 

(lrr) **+5ii!Kjtas3e#-e*>o, rroaua 

Krt^fl, (IL 
-1R) ro*ffliaffrtfiI«i:tSlltt*SiSt^i:^fBb*»i: 
ftot^S (Nature 351. 355-356, 1991, Annu. Rev. 
Cell Dev. Biol. 12, 393-416, 1996, J. Leukoc. Bio 
I. 63, 650-657, 1998) . 
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4 

[0 0 0 3] ffiip. Toll WSL^fc (T L R) b mi 
ftSTol 1 ©JffUl©** n^|^££ii,, TLR2 
^>T LR 4 f£b'mtE^X'K 6 -D<D7r S. ft 
Ti^3 (Nature 388, 394-397. 1997, Proc. Natl. Aca 
d. Sci. USA 95. 588-593, 1998, Blood 91. 4020-402 

7, 1998, Gene 231, 59-65, 1999) „ ;©TLR7r? 

L-i Rbmm^T a 

T'feSMy D 8 IL-lR^t-* (I 

RAK) &9jrfl>-hU TRAF6«riSttftU Tffi. 
10 BNF-k Btrftttft-rsr tiS*lbtir</^5 (J. Ex 
p. Med. 187, 2097-2101. 1998, Mo I. Cell 2, 253-25 

8, 1998, Immunity 11, 115-122. 1999) „ Sfc, PffL 
|g(d*5^3TLR7 7 5 y-©1S:Wli, *fl3©#iI#S:£ 

S^^ — Vl£itS3?<£ (PRR : pattern reco 
gnition receptor) b LT, ^Wft&gcSKKBBfro 
TV^5tt^5>ti-C^S (Cell 91. 295-298, 199 
7) o 

[0 0 0 4] ±iaPRRfc*!9gSS;*ft3JHlS<*£-§'# 
(PAMP : pathogen-associated mo I ecu I a 
20 r pattern) ffl-ofi, ^7 Agttg©fl.ffl|<o±/j|E#-e 
feaU^tt (LPS) T'fcoT (Cell 91, 295-298. 

1997) , fafrzhp stffe±Mffo&m&Lxfe±mmz 

TNFo, I L-1MI L-6f©4S^fi4t^ I- 
V£jg£<*-fr-5^£ (Adv. Immunol. 28, 293-450, 
1979, Annu. Rev. Immunol. 13. 437-457. 1995) 
LPSft^y^I (LBP : LPS-bindingprotein) 
l-i 9 II ^ixfc L P S *:iMi±ffl C D l 4lc?|# 
iS$n5rtas*Pbixrv>a (Science 249. 1431-143 
3, 1990, Annu. Rev. Immunol. 13, 437-457, 1995) „ 
30 *ISiSf?)l±, TLR4©/y^7^t-77^?rffS 
U TLR4/y^7^f ^^^iifS^^-kEiffiii©^)- 
B©3WK'fc5LP SIc^F^ttr-feSr £ (J. I mm 
unol. 162. 3749-3752, 1999 ) TLR2/j/^T 
<} r-^?*£f£S¥U TLR2^-y?77l-vi>^©-v 

a^^K^y^xcst-rasjCtt^ieTi-art dm 

munity, 11, 443-451, 1999 ) SrS^LTV^. 

[0 0 0 5] fife*-, SlSDNA (/^f P7ft*DN 
A) ?vWbC p GKfll y ? K 

40 tf*. ^^Stft h©&-g*HJJS&!!iiJ$:-f (Trends 
Microbiol. 4. 73-76, 1996, Trends Microbiol. 6. 49 
6-500, 1998)-^, I L- 1 2RU1 FNy ©^tUM^ie 
$ti5T^-lH!Jfi (Th l) «*SttJC«Sr$ijat 
•far t (EMB0 J. 18. 6973-6982. 1999, J. Immunol. 
161, 3042-3049, 1998,Proc. Natl. Acad. Sci. USA 9 
6. 9305-9310, 1999)^, C p G&WZSts* <J 3% 

til £hX 1^3 (Adv. Immunol. 73, 329-368. 1999, Cu 
50 rr. Opin. Immunol. 12, 35-43. 2000. Immunity 11, 1 
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23-1 29, 1 999) . £ <D X 5 Kffi^Uffl ^Tgi)*^^ 
SixSI-fcllitobl*, #y5vMfcC P GE?iJ£latf*JBffi 

^oTVftV^ 
[0 0 0 6] 

[*W3JS*»LJ:3i:i-ailH] ±SE»J:5fc, y^ 
fc£ix-C^fti^C p G^f- ^Sr-a^l-S^ r!)7S 
£DNAI±&^M£#itlCffittfcU Thl©JS#* 

T^fti\,*#Wtf>»£li, jHBSlDNAro^pt^/Hkc 

p GE^J^tf^y dtjtfu*?- F<Dft3-l"isU-(?(Dft 

m&mbfriz-rs ztwt #y ^vwbc P ge?u 

— ©y>v<— S^^^^^ltTLR 9-^. -tn^r^ — 
F1-3DNA-S\ «BgtteSfe*f^^i-51t±^a*BJia© 

[0 0 0 7] 

[MS:***-* 

|i60©y (TLR1-6) ^*^m:*3f3(N 

ature 388, 394-397, 1997, Proo. Natl. Acad. Soi. 
USA, 95, 588-593, 1998, Gene 231, 59-65. 1999), T 
L R 7 &ZfT L R 8 ©fffcft 2o©^ >s<— tfSGenBank 

\cmmznx^z>(&®&%AF 2 4 0 4 6 7Maf 

2 4 6 9 7 1) 0 TLR9toV^t{)xMcD 
N A i 5 JE, v * m £ HGenBank \Z £ ft T V > 5 (S»# A 
F 24 5 7 04)#S, ^©*flgKoV>Ttt*qlb*VCW£ 

[0 0 0 8] *3S93#e>Ht, JMT'/HlSCpGEJM:* 
■f-5«B®DNASr#S&5IC|SIS5i-5TLR7r 5 'J-© 
^y^-^^y/^f^n-KtSDNA^, BL 
ASTt- ^Icfc!?** il-=^U ISElCplSSn-t 
^ 5 #« t l r t m > ffiMttfc^l" 5 ^ < © * ^ > 
(EST) y-nv^L, rjx 

Lfc.W:, rftf>cDNA©i££gE?iJ£«#fU r© 
TLR7r? y-iCLRRS.OST I RiS^ft <t'©«#Si 
5TLR9ffc5rt L it „ -& £ r 

©TLR 9 J -y?T*7 f-r !7*.&f£S!JU TLR9^^sfl 
®DNAro^M^yMkCpGE5iJ?r^-tf3f-y u^f" 

[0 0 0 9] -f-4to*>**^l±, #M fvWfcC p GE^J 
Srfi-T5«ltiDNASr#SWl^ai!-*-5S#«£^>^^ 
K«-3-Kt5DNA (18*5 1) *\ #*?-MkCp 



(4) #13 2002-34565 

w-^Jtfls, lilTro(a)xii(b)©?yv;?fffc5c 
ir«r#»t-r5tt*3glE«©DNA-(a)EJIJ**2)t 
^ £ ft 5 T 5 y KE?0fl> <b ft 5 * >^ K ( b ) E?iJ#-g- 
2(£;r:£ft3T5 yUEJiJlCfc^T, 13gL< l±#rf@© 

r 5 y Mtfkik. m.W£ l < f±tt,!jn £ftfcr 5 y ®eE?y 
a» p> ft •? , a>o# y ?vwb c P g e?« £3-f- a *b® d n 

At-ftLT^JStt^-f 5*W^W (§8*52) ^\ 

r ft b ©E?'J CD-MS. tz 4r&tr r t t + 
10 5ff*5lfe«©DNA (18*53) -*\ !8*53!E*i 

rw^y y-f x-rs - t «ri«& 1 ih$© 

DNA (18*54) ^y^/WkCpGlHM^-fS 

^DNASrsswt-sat-ras^^^^Ris, ut 
18*5 i see © d n a ( a ) la^ijs^- 4 )^ $ *i 5 r 5 y 

g?IE?iJ ^ ?j ft 5 * >^ ^ « ( b ) E^iJS-g- 4 iC* $ ^ 5 r 

B«^L<i±#iaSJxfcr5ysiE9iJ^e>ft»), ^ 

20 o^y ^WkC p GE?iJ^^T-f5iSBgDNAlC*tLrS 

* £ ti zmmmwxttz nmmEjmmc r n e> ©e 
-rx-t-s-t^#ai!i-5a*^ii2*©DNA (a* 

if 7) tKf 5o 

[ooio] ^y^MkepGE^jSr^r 
■f-ajjaaDNASr^ftw^sa-riS^^^^w 
50 (1**^8) ^, si?m%-2\z^z}xz > T$./m&m> 

*3S9) ^, E5>JS#2(c^$ix5T5yieE?iJlc*3^ 

ai $ nfc r 5 y mmm- h ft 5 r t t -t zim*m 
8 tEMLo o) ^ mm^4i,z& 

$ h -5 T 5 y BfcEyjA» f, ^ 5 - t Zftm t -f 5 if *5 8 

fs«©^>-/-;^M (if*«i i) ^, E?u§-^4(^$ 
^ST5y^E^Jf-*J^T, ins\,<\mm<nr^/m 
Hlfe* u < ttttfln $ *xfcr s y mtm> b ft 5 

2) jcga-fs. 

[0 0 11] 4t*?6Kl±, lfi*«8~l 2«V^i*iX^ 

^K^^tSrJe-g-S-tirfcfill-g-^^^S (SMI 

3) W*JS8~1 2©^-fH^E«©^ W^fTi 

D-t/«ffc5: irSr#mi:-f-5lt*«l 4|E«© 
St* (IS*H 5) fi*58~l 2©^Ttl^BE« 

50 3?g±»IJ!& (18*51 6) 
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[0 0 12] $fc#3893li, ^gvWfcCpGfE^JSvfr 
^3&SDNA&#g&lcfg^-Sg^#:?>v^sr£ 
=>- k-t 5 jse^-^iipmia-f 5 r £ Sr^f®t-t-5^t 
Mb* (M#Si 7) -*\ ftt^MkCpGmmttl- 

i-5*t MMfe (lf*5l 8) ^, ^MfvWfcCpGffi 
^j£#^S»SDNAK;tf LT^KJfctt-CifcS £ 
8Et»*t hftft (»*fil 9) 

ill 7~l 9©vv«ia»R*©#fc (»#S2 

o) icBg-r5„ 

[0 0 13] *fc*fci8»±, 1¥*=f-MlCvG&Mtt 
-T 5 *!fl a D N A Sr #H & I ' fg.H$-f -5 § 3gfc * V /< 9 ft * 

jfc]g 1 ~ 7 ©V , >"f = i'i^fB®<£>D N A £gA1-£ ri« 
®£-f SiMfvMtlC p GiH?iJ«:#-t5iSBffiDNAtC>Sf 

* (lf*S2 1) -*\ H*5 2 lfEfcO^MfvWfciCp 

GEM**+a»»DNAfr1#HttK»*t3£*ft* 
«5rlsm-t-5*BJ3a©liM*-telc J; 9 & ^,tL5 r. £ 
«r4*»fci-5*J«^A/fk:CpGEJ0«r*f 5j»»DNA 

(g»#S2 2) tBii-a 0 

[0 0 14] *fc*»8tt, tt*»ft©#ftT, 
A-ffcC p GEM«r*1-5»SDNA£4$ftWfcJMM-.5 

#*^A^CpGE*J*#+5*n^NA*#Jl«jfc:» 

(HMSJC2 3) *M*/ufls 
C p GE^J«r%1-5ftiaDNAS:i|#SW»cSS«-*-5^ 

% btis a 7 r-'^xim mms&vT l r 9 
wife. • wm-t zztzmmt-tzft* =f-Mt c P ge?*j 

^*1-5#S0DNA^#^«)(c|gai-5§§fr^^^ 

^©r^-* h3£i±7>* =r=^ Nro^^ y — =-^?js 

W: (HNS®2 4) ?M^/WkCpGE5lJ*^-j-5iHll 
N A £^gf$ l£iSI£1-3 If £ => - K 

ana©TLR9 - pffi-rs r t t-rz 

-is'WRtoT =r-x YX&7^*=i-x 
V<»*? \) (IS*^2 5) ^, *tM» 
^, t*>im.b1rZ>ftT£S&2 4XI12 5 

ia«»#M^/NkCpGE?"JSr*1-5»SDNAlc:*l-L 



(5) *Bf*l 2 0 0 2 - 3 4 5 6 5 
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[0 0 15] -kt-^mWli. ff*JS2 3~2 6©Vvf*l 
a>!Efiro# /• ^vWk C P GE#I Sr^r-f 5 gfflSD N A 

yHkc P Gmmz&i-zmmnNA&iiif&mcmmtz 
M27) ^^^wfccpGE^j^-raagDN 

/o 8) ff*]S2 7ia«©T^-^ hxiiry?^ 

h£^J&#£ LT^-TSE^ia^ (IS*^2 9) 
*K fc#*o#M3vWfcc P GE#ISr;fPt- SiMSDNA 

Ai, ft*«3|E4fe©DNAi:©ieSiB?iJSrM:|!fi-5r 
«**3iB«©DNA«r*tfrt*««fc 
-TZfttrMkc p GE?lJ£#^2iWgDNA&*N|l$ 

(H*^3 0) KM-f-a. 

20 [0016] 

[^©*JS^JB^] *«^^*3lt5*pi^/WbCpG 
E?iJ^r#1-SiWMDNA£ LTtt, T*fflll&, Bifflte, 

p<^^•ft:$i^•C^^l,^CpG■ : e^-7 

t^ri-s^-y =i p 7 f **->5<^U'^K (odn) 

y TlcS*i-5DNAT**>tL«if(D«t 9/fb©t"{) 

50 ^sta, t'^y^-- =>uui, • ^y?, 

7 ft if <D'< ? I) 7 S * <D D N A * Jl&fft (d^ (t*5 - t 

[001 7 ] ^*>5^M f-Mtc p GE?iJSr^T5^ 
DNASrWSWl-Ba-t-SS^^^^Si: LTIi, 
?M ^KkC p GE?iJ«r*-t-5iifflaDNASr^«jlcB 

t hS5l5©TLR9^, ia^)#^2T'^$n6T5ySE 

^L< txmuiStitz.7 5 / »E?U^e>*«J , *>o±!E# 
^ ^u-fli C p GE50 «r*i- 5 D N A SrftSWldBai 

C p GE^J^1-5aSDNA^^WlC^i-5S^ 
fr^v^^Stli, ^©DNABa^]tS$8#(cSo-^^i7) 

50 [0018] tfc, *^6^©^M f-yHkc p Gga^ij^w 
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p 

-r zmm d n a £#g&i;ifB!fN- 5 

3- Ki-SDNAt LTI±, IH^roSa?iJ#-t2T-^$ 
jl5t KSJlSCOTLR 9£=i — Kt" SDN A. M^Li^Sfl 
1 -e^^JlSt)©-^, iaM#-^2T?^^^5T5 

/ iSEJiJtis^T, 1 m L < liSfeffiwr 5 y 

^&3g= l < littin £*LfcT 5 / m&m> hte <o , ?>o± 

fa#M ^Hkc P GiE?ij^-f5«aKDN a^^mwic 

fgaS-T 5 r t ^T'# 5 * ^ R £ =■ - Ki" 5 D N A 

BDNAiH$£Wt-i8Srr3;ii#T-£S* W^S* 
^-KfSDNAtS^JJi, rftfjIi^WDNAIB^J 
1#$8^I-S<5# S «£ii^x£*©TLR 9le1o^T 
li^">^RAW2 6 4. 7 cDNA7^/7!)-^12 
9/S v V-t£¥frtb4tfa<oJ3 

[0019] ia?y#-s§-i ic^$^sffisiamf± 
r-y hft*#T-ew^? ^-g->3 v 

&fT*V\ &^n-;/£^^uy^X-f-5DNA&* 
DNA&^l;Mt3S§*^>/^fS:^-Kt 

SDNA4r#Swi fe#5. mDNA*6#t5 

(J, 4 2^©'^:^ ^ ■*?-■> 3 >\ StflXSS 
C, 0. l%<OSDS&^trS««(cJ;5 4 2 < CT l ©j5fe 

->3y, WO. 1XSSC, 0. 1%©SDS£^- 

y ^^xyv-- iz^mzs-nzmmt LTii, ±ta?@.s 
*fr^i-«*ro^**sfctj, sn#x-fcntf, «*© 

— ->3 v©x r- y ^v?^ >-->—£ in^rox h y 

[0020] *3S^co»-g-^>'^^«ti±, t 
vm<D#*=?-Mkc pGia^js-^r-rafflSDNASr^ 

>^ICT-&;ftfi^©J:3&t>©T-t>J;<. flUxM:. r 
Wy7^77r^-*, gtftWF cfS*S£, HR P, G 

ItS-vT^ K*^£ UTIi, Myc^/, Hi s 9 9", 
FLAG<f^, GST^^Jiifro^Jfeftubmr^S^T' 

^V^Wli, Sfel-J:?)^M1-5r ir^T'#, Ni- 
NTAtHi s^^roSftttSrflJfflLfc^M^HkCp 
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Gia?(Jt:^rt-5*fflgD N a ^n&i-fgm-t-sgg*:? 
^3g^#*>'^fri-#1-5K#©£JH\ ^©ffi 

[00 2 1] #»91©^M^vWfcC P Gia^ISr^"1-5*H 

P>li±BE2M3vWfcC p GiflJOSr^r-rSSlffiDNASr^ 

SrietoffciH- arias-eta a*, ^©tpTt^y^n 

-^0L«:a5*©#&tt©/£TJ: 

y * n-7vi^n#^©#y- fvWfcC p GiH?iJSr^r-r5*B 

ic^-g-fiSiffJi, «9x.ttf, T L R 9 ©^SXIi^lC 

eai-5««©^»f^T l r 9 ©w^asiflisrw e> A» 

[0 0 2 2] #M^MkC P Gia?lJ£*-f£*fBKDNA 
00 lc&#y^HkCpGiam*ih5*B0DNA£# 

iitfji-agss-rsgstt* mm l < m t- 

fls:?rt>fce.-r, ^^y K— viS (Nature 256, 495-49 
50 7, 1975) , h'J*— vffi, t r-BjWS'M-^y K— v 
ffi (ImmunologyToday 4, 72. 1983) WEBV-/^ 
yy K-^i£ (MONOCLONAL ANTIBODIES AND CANCER THE 
RAPY, pp. 77-96, AlanR.Liss, Inc.. 1985) tet'&M 
©*j£«rfflV^5n tasftS. WTlc^MfvMtC P G 
ffi^ij W-T D N A £#g « iCfBSS-f 5 ^ ^ 
/^ItLT, •7 1 >^*3l5©TLR9$r^JlC^ffT:-7'7 
^S*©T L R 9 li*f L-CWSW^ig-g-f 5*/ 9 n — 
■i-frfflfc. t ^b^Sim T L R 9 € 7 ? B - 1/^*© 

40 [0 0 2 3] ±tai(tmTLR9^/^P— 7-^^14, 
^CmTLR 9*7 9 a—f-/i'tfi#W.±'^ 7 V 
-< ^ ttfUtt-f > f h n r-^i£lc J: ►) r tic J; 

l±. S®ftft, iffSL<li-7>7XXIi7-> hwlg^rtT- 

SK-rartici;?), *fc>r>-trhB^ic*3^-cii, ft 

*I«i##ffliga-C'^#-t-5 C i: let i) #5 n t ^T'# 

ifiiLTIi. * hi^NW>'^-'<=->y >^©5t4 
' ^H^r-g-tfRPM I 1 6 4 03tliMEM^©iftBJ!&«SUg 
50 iftSr^-fSr ir^T-^S,, 



-6- 



/; 

[0 0 24] 6tmT LR9=£/? a—T/l'$ifaM&'^ 
>/^fTLR9l;IV^BALB/cvi)xS:M 

(atcc ti B-i 8) t&, tmczymmM-s- 

Zh.\££.y, SmTLR 9^7 ^ n-Tvl^flsS^W 
[00 2 5] *WM<D±B#* TvWfcC p GE^IJ 

£ 5 aa® D N A % irigf$-f 5 >'< t 

lEfitffSrffi^-C, -fr©#^/WbCpGE?iJ 
IDNA5: #S«H-S»-T 3 « Sr^^i- 

fcC p GE5U«r#1-5SiBDNASr#S«^lE-f 
5. 

[0 0 2 6] 4fc±fBtn:mTLR9^/^n— 
HWjaffcfC, 0!lxtf, FITC (7/^l/t^Wy-> 

f?roSft'»St J K 125 I, 32 P, !S S»i 3 H?o5^ 

<Dmmx'mmLtzh<r>*?. (g 

FP) ^©a^lS^^W^Sf^ff^lll-g-^-arfcBt-e-^ 

^TJfei LTIi, R I Afe, ELI SAft, gftfttt 

[0 0 2 7] *3§Wi£fc, Lmt*=f-MkC p GiS?lJ 
^l-SifBBDNA^^Wl^^i-SS^^^^ 

l'H1-5o fvWfcC p GBe?iJ*:^rl--5*fflgD 

NA&ft&ttlcfgfarsg^tt^v^K&a- 
ite-f©^±*fflflS-©^AI±, Davis<b (BASIC METHODS 
IN MOLECULAR B1 OLOGY, 1986) 7£UtSambrookib (MOLEC 
ULAR CLONING: A LABORATORY MANUAL. 2nd Ed., Cold S 
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pring Harbor Laboratory Press, Cold Spr ingHarbor, 
N.Y. , 1989) 4£©#<»*ip»4jafc£v=a77i'te 

^v'aV, K^V^^^ v"a Xtransvection), •v-f^ 

— 7°n— 7-f >^ (scrape loading), P^L^s A (ba 1 1 i s 
tic introduction), JSSMflcfc 9fr5 - tas-eftS. 
70 ^tt, #±#fflj5ai: L-Tfi, *fl§«, 7M/7F5t 
tt^CS. ^l-VT'hayA^, X*7-f n => j/*;* 

JIS-*\ Koy7^7S2, 7*K7f7Sf 9§©14 
KUa^, LftUS, CHOWfi, COSia HeLaM 
C 1 2 BALB/c 3T3HI3 (i^t Kn 

Sfle«r-&tf) > BHK2 1»ja, HEK2 9 3afi, B 
o w e s 7< 7 7 -^jftflflS, IP#*ffl^©»)1S^*B)ia>i if 

20 [0 0 2 8] 4fc, ^m^i LT(i, ±SE2M?vMfcC 
p GiB?iJS:^-f 3ittlMDNAS:#^«jtc:S«-rsS«ff 

5 gSS7"7*S KS* % SV4 0Ci5 4^ 

OX^*-, /^7U t77-^4*, i 

50 K^r-i'? Kffli5<t7"7^J Ki/<^7p 

[0 0 2 9] ±|E*S^*-g-A,^5^±*fflJ)a^^5 
*M&©*JMSSk *fctoi>3iifflIIS&igilL,T&P>*i32M 
fvMfciC p Gia^JSr*-T5iH8gDNA4r#^e<jl^SS-r I 

'&ZJj&b Ltd, F. Pietri-Rouxel (Eur. J. Bioche 
^0 in., 247. 1174-1179, 1997) ^MftififflV'iii 

^s^^^/WkcpGEJu^^r-raiM • 

SDNA^^Wld^IK-raS^^W^RSrJBJia^ I 
*«i^e > |H]it2L!ftM-t--5l-l±, ffi^T>-^=r>A*fcH: j 

1-^77^- tJit/U^^l'^ n-v 1-^77^- 4:^- 
*fc-^*q©^ »*L<li, MjijR^P-^ ^57 
5(7 W-aSffl^fcixS. #tilx 77^=7^-^07 r-^ 7 
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aiDNA to tgai-r 5 * >v> * win®-* 

8S^tf;*7A^ ±ETLR9fffl^^f;Wt;Cp 
GBB^J**-t5jWBDNA4r^to(-|ga-r5S:Sff^ 

5II1DNA Uto tBMW- 5 9 i"<9 W 

[0030] ^stfev^r, ±fB#M7vWfcCpGE 
?|J **-r 5 *BKD N A fc^Jt to IclSlt-t 5 g^ft* 
^Jf«r3-K1-««fe?*sil3|l!iasS't5#t MMfe& 
fi, »£H#fc f-I!)«)tcJt^r^5^^^HkCpG 
ia?iJ«r*-f2iaiaiDNA4r#Stol^*i-5S^^> 
^^H4r±»{-M^r5^t SB«iSr^i/\ *fc, *M 
TvWfcX p GE5<J4r*i-5i»*DNAt*S*toCB«W- 

Gia?iJ 3*B»D N A £#Mto icBBS-t 5 SWfr * 

t Md^i^^to^lfSrt^-Cf rtublcKB 

[0 0 3 1] *fc, #3SBJ?lCi5^-C#;< TvMfcC p GE 
?iJ^-r5*fa®DNA|C*fLT^S^tttl±, H1DN 
A(c±5fiJ»lc#-rs*^XI±**Sr«{!£-t5iiWJSS, ffl 

fc^-ClMfvHtC p Gga?iJSr^1-5«B0DNAfc:*f l_ 
T^FSJSttw^t hiMfcttt, NAM J; 3 $!!$[(;: 

*tLT, ^XI±^Sr*E£1-5«asa, i!fi«3g= L < tigg 

5^7*, 7yK >7ir=¥^©t h£Wl-©Sb«5£^5. 

*fc, mMDNAKLXZm&tLXtt, «DNA^4 

*ff5r<t^-C#, *#tolcfi, TLR9y^7?f- 
7^f©T L R 9 3te^t6^^fe#:±-C-^S L 

[0032] tr-5.r\ y vx^roaiiji-sev^w^b-c 

< 5**ffi-&(^t MMfcdli, ^M^vWfcCpGE^J 
5 Sag D N A £#&to KBs*"*- 5 g^tt* 
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mmZG-t 5 IBMD N A £#^to t-Bli-r SS^fr^ >" 

mLxmm-rzz.ktiw±L.\,\ a^s^MTvWfccp 
=■ - v-r^M^mmi^&^x-xmxn 

G IB^IJ £ ^t" 3 *H1I D N A £#g to l-BaH" 5 g^tt * 
W^W©/ y9TV ^7!>^■^^7>Xy ; I = y^■7 

[0 0 3 3] flilxfi, TLR9^©#;><7vMt;CpGga 
5iJ 3 iWM D N A to KB*"*- SSSff?^ 

-t*to*>^> fvWtX p Gia?iJ4r*-f5*aSDNA 

fc^stoi-BM-rassfc^w^a/s^T* k-^^ 

G i2?iJ W-f" 5 D N A ^4#^tol-B^-f 5 9 
>'<9 m^-h'-t *9 L. *9 

]) -->9'£fi1t#* f-MtC p GEJOtfirf-SiMBBD 

ite^ ^ !> -Y ^ ^ -^4rffl V y-79 n - y L . 
DNAv'-'7->-»'^lwJ;i5!|#^-r5 <> r©^a->» 
#y ^/KbC p GE5d«:*i-5m»DN ASrltStolcB 

-SPSrpMC l^^ae^f-^-fej/ h^lCg^L. 3' * 
^0 SS«lCi?7r-yr hdr-VVA^^^^V-h (DT-A) 
I&f^*«^/W<^^^;WOf* ^ (H 

sv-tk) jie^wae^sr^Ai-articio 

[0 0 3 4] rrof^UStifc^— J^XW V^^^-S: 

J;o-CES*HJ}Sl'^AL, til^to*aifex.«:m\ -t©ffl 
l^toffl^X^©*/!!^. G4 1 8-^^f>->^ n irr (G 

anc) m<Dm±mw\'i:*)nmmm^i:^i.tzE 
smtezmtn-rz. *t, rog^sti.fcESi»igaasg 

40 tof:i-5iaiftx.#:^ir5ib^lMJ-V7*By hfe^l^J:?) 
fllB-T5ri:asjf*L^ 0 -€-«OJtB$tLfcE SiWJS©^ 

*fc, :»^TPf&#V^H^-?B^ 

W-f-5iWBDNA*r«fftto{cB«i-5S*flE*w<^jf 
/ •y9T<> Y-*">7.*Vm-rZ>Z.ktiiX-%Z* *fc, * 
50 /"f-Mkc p GK3«J£#-f 3*fflBDNA&#&tol;:BSi 
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■f MS v97<? b £3 £jgLTI^ 

Zfrt°?fr%m8.-fZ,jf&t LTfi, mx.lt, ±IH©^ 
& Id <fc 9 # «b a*: 9 * ^ 5> R N A £ ¥ m L X J — f > 

[0 0 3 5] fttiiZtliZTLR9; yfTV 

p Gffi^iJ^-fSifW* DNAIC^L 
■C^ftttfeSiili, flSRtf, CpG ODN£rT 
LR 9^ y^T? f-v^O^P7?- >\ 

■eg^tt-frLft. A^5*BJai^*5ltSTNF-a, I L- 
6, IL-12, I FN- y 4£ CDjfefcS-^ MiBiMS 
©tf^S/St^ MgB;M&Stffi-C'©CD4 0, CD8 
0, CD 8 6. MHC^^II^©^©^*^ N 
F-kB, JNK v IRAK?©TLR9©->/t*g 
Sffl»K:*srtS^?-«)?SHtfl:4rilllfi-*-5 r t \z t 9 #18 

•>h-7»x»4 N 2M^vWfc;CpGE?!l&^-#-a*ll8DN 

[0 0 3 6] #y^Wk,CpGia5lJ2r^r-f5«B®DNA 
frftgWI-SMW-ag^fc* ff © 1- 7 
y^**^ TLR9$©2M9vWtCpGE?IJ4:*r 
i-afflHDNAiWItWfcBK+a**** 
a- Kt5 cDNAKf *V 3 -T'^fV, ^5"?^ = 3. 
-P7^7>yh> SV4 0f»ynt-^- 1 
f'^J-^ofy, SV4 0f»*"!)AXI^^hn 

tifcsp*BJias:J§ii Lfc^» im^i-vx commute 

U U Siftfcfprfr^e. 

SSiacDNASr*-t-SfiF-v^^SrSKi-5ri:lc±»)^ 

3„ *fc, cDNAS^-faf?^**©}!*?!!. 
©Kg3s<fc9ffiDNA£ftlffiU i*ALfc2M fvWbC 
p GE?iJ£ ; frtaSl0DN A«:1#S«)lcS»i-5S^ 

[0 0 3 7] ^vWfcCpGE^JSr^ 

i-saeKDNASr^wi-sat^-ss^ft^v^vH*- 

^-K^aDNA©±gR*>avM±-g&£ffli,>3i;, ?M 
fvWfcC p GE9iJS:^r-f-5aiBDN ASrftSWJdffiK-f 

C P GE^JS-*-*-5iM0DN A«r*Sttl-»a-f 

LfciWJJSlr. ±ia**W©DNAW^fc5^l±-S|JSr 
h^v^^^g^tcJ^aiAU ^MfvWtCp 
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GE^ij^^-rs^SDNA^^&fji-i^-rss^^ 

#tc, a»a»5#M^/MkCpGE^J£#-r£>*raD 
NA«r#SWl-Saii--5S^^>^^ft**m-f«illl 

[0 0 3 8] LTSfc, ±SE2M?vWfcC p GE^J& 
/0 *a-Kt5DNA, ^y^/HbC P GE?iJ^i-5*H 

aiD n a *%fg i mzmm>irz3tmfr* sc t 

^vWfcC p GEM«r#-t-a*BMDNA*4*Jl«j|:: 
p GE?US:*-rS*IBBDNA*#SWfcgat-r5S^ 
*g±*MIS, *y^WkCpGE?iJ^i-5iSBffiDNA4- 

20 -faiWBDNA*#ft«liStt-t-aSS{*:^^^«Sr 
= -K-J-a»e^*lS6*Jfefi«:±-e*SUft:#t hid 
W, ^^^WkCpGE^JSr^r-faaMDNASr^HW 

t »»-r a ^ w ^ « a » js* «: ffl v ^ a 
i,'*»w©#p'^/WkcpGE5ij*^rfa«i»DNA j 

Tis9^~* V*?, IMfvWfcCpGE^JS-^Pf-aSlK j 

DNAic^raH^tt«WJfeRxi4f£ii^s4:^^ y 
— =^-raw£#-eta. rftib©*? ^--v^tc 

i 9#e>nfctcD(i, ijffcgftfeSlcM^aJWt&RXIi 

twuMJWXttnaftw^, t l r 9 m&<DXikxim%\c 
eH-ra«i*!^ro^»r -f&*»cwfflife»«-e*>a-srtH4 
^fea„ 

[00 3 9] ±ffiTLR9ffitttli, #^f/WbCpG 
E?iJ^*-ra*BSDNAi:#MMlcR^L N ijsffliiSrt(c:-> 

^/u*ea-ra*tt*v^\ yy-r/^mmmt lt r 

l±, TNF-a, IL-6, IL-12, IFN- 7 ^ ! 

40 -rafiite^, »Sri#sira«Hg^, m*sic*5^t 

CD40, CD80, CD8 6. MHC^7^ll^»fet 

SSr^ia-f a«te-^> nf-kb, jnk, irak? 

©T L R 9 ro^^^e^jiKt-fcMta^SrffittfbS 
*a««ii^*^wi-«aj^-t-art^-e*a^ 

[0 04 0] *&W(o#?t i-Mtc P GE#i£#-f-a*iH 
SDNASr«SWl-sSa-t-aS§t(c^>'^^if<7)r=r= 
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z mm d n a icmm-t & * t w 
mm<n#* j-Mk c P g sa?ij & w-r s fail d n a (eft l 

TRJStt^-f-S ^ W^M^H LTV^S^Jja^r-Y y 
tf h n TJ§* U T L R 9 fSttSrfl£ • If ffi-f 52fj£ 

*ffl® D N A £ # IdfSaii- Sg^fr^W^WS:^- 

*SLfc*t h»»KaH*4MtfcS:-£U SE#fc Mb* 
^^#55^-5^^ D77-v?, JMgMiS, Xli^ftHS 
*i*fflMa)ia©TLR 9Stt&$J£ • fF*-t5^S^ 

[0 0 4 1] Sfc. -r^n7r-^SttXf±»l»lBiaS 
PAH'S tglL. *HSiL-C»£S# 

^TtSOT»*Lv\ rrortii. WTt-^-r^y^ 
MtC p Gl2?iJ£#1-3il«SDNAlC#1-3KJfrl4©8J 

[0 0 4 2] *fc. #*5vWtC pGEJIjmSSHS 
DNAt*f-r5SJttt»ffllSiJifeStXI±(iit«)ff»^^ y 
-=v^^tLTJ±. tfcfcfcjKi^MfvWbCpGE 

?ij*^r-f-a«i»DNAt©#ftTs ^MfvWfccpGE 

?iJ*^-i-5SaKDNAlc3ULTRj£ttSr#-t-S^V^i? 

St, xte&*i/'<?'g£%:mLx^zmmsg$:4>¥h 
• i¥« -t-s^-ffi-^, f-Mtc P Gsa?ij*^ri-5 

Iffl® D N A icM L TS/Sttfr-tr 5 * K £ => - K 
-r5*e^«t^?fefe«:±T^ffiLfc^t hl&«^&# 

Affl#STt-«*U, ^D77-^L<ttlllilll 

DNAKftLTRfSttSr^rfS^ W^ft^a— K-fS 
»e*«IB**SSfi#:.h-e*aLfc#fc MMfeft>t>ae>*i 
5v^7r-^X lifl* lifcfflJJS t # y fvWfc c p G E*iJ 
Sr^r-fSiWMDNAtSrfcb^Lft'O'f hPT-g&N: 
Lfcfc^L &^*P7r-v'Xtt]»H^te£»&*fC© 
#£TT-1£« U S^D77-^f L< ttMMM&a 

mi-zxm^ ^M^wkcpGie^jsr^s^DN 
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7r-i/jiiznmm!&$:i¥?3-sHkc P ge?!I£#i-s 

^SDNA©#STTif#L. gh^P7 7--v s ^L< 

g&fiJS ■ ffFffi-f ^vWfcc p GE^iJ^^- 

•f" 5 *BBD N A lc*f L TKJStt 5 * v< ^ Sf£ = 

fc^L*«tfc*&Sr£iS: J j-Lfc&, g£#t Mb*4rjji«tf| 

- v^L < ttMHMgo^* p 7 r-s^SttXttlMWB 

GBB^J^#i-5«amDN A(C» LTSfStt^^rl-2. ^ > 

*feK©#£TT'*g* L, 8^B77-^L<ti||iI 
awS©-^ p 7 r — ^SttXtt#MiiajaStt©SSSrill 
£-£Fffi-fS£ifc*, *p«^Wt:CpGBa?iJSr*-r5iBB 
HDNAldSsfLTSiStt^W-rs^ w«^ffSr = - K-f 
5»£^«i£asSfeft#±T-:fcfflLfc#fc MS^&foPj^ 

L < f±»Mfla©-r p 7 r - 5?SttXttlMW»fij§tt 

r>ng.&m% • mmi-z^m*. f-Mtc P gbb^j 

Sr^rt-SiW^DNAJc^tLTKiSttSr^-S^V/^Sr 
Sr=>-K1-5ite^«6ffi^ifefe#:±T^aLfc*t hft 

^M^HkCpG|B?iJSr^-t-5iaB®DNAlC*fLT 

$H£itit'&, htbfetSlfeftlfSrK^L, R^t 

Hfc* (c*3 5 ^ o 7 r - ^«ttXtt*«Mfflja«tt© 

^J-fVitC p GiB?iJ?r ^Tf-SifflSDN At LT(4 S Cp 
G ODN (TCC-ATG-ACG-TTC-CTG 
-ATG-CT : K?iJ#-t5) Sfl^5:tWSLl> 

40 [0 0 4 3] XftWIit. ft , ^fls^©^^ ^HbC p G 

sb?ij 5 isg d n a n ^ 5 > 

z^g^n- K-TSDNAiajnjSr, ^m<O^Z^Mt 
C p Gia?iJSr^T-f5iiWMDNASr#SWlcSSSi-5S* 
ft ^ K £ => - K-T 5 D N AR^iJ t JtUti" 5 r i: 

e>^<c s , ^/Ht; c P Gga?ij**-f ?>mm dna^# 

gmz-WSH-t 5 §Sft ? >x< ^ W»»t4XI±^S i: 

f-MtC p Gia5iJS:^1-5iHBSDNASr^Wl^»-r 
5S^ff^w^ST4r=j- Ki-5DNAro«SSro«a 
50 l±, jte^t^^fcSffiftSrDNAU^Tavtbi- 
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tsasDNA ztemm-mm-t a * 9 k© 

i@'>3&5, iB*BI®:Xttgm*^ld±!}£1*a:£?pl©^ 

a, »#©», isis, &i$i?©± 

»f>#5rt#t^5-//ADNA^, RNAXlic 

d n a Itf5 r i #-e# a a* i ft ib Idpgjg $ 

fta *>©"?«:&<. ^a&fr£ffiffl-f a«-£\ PCR 
:g£ffi?iI©*5fc^¥A&gli. Efif/iite^l!ilt»L 

K-f aae^ivM" -f y *V X£*a r t x-mfe 
1"S it ~©J;5ld s ^M^/WKC p GE^iJ 

/WbC p GlB5!JS:W-t-5*fflSlDN A*:»ft«JlCSSiti-5 
S*# # ^ KoiSttX fiSIKB i Hit -f 5 01* o»W 

[0044] jMS^iiSfc, #y?vwbc p Gia^ij^^r 
-r a d n a & #11 w idssa-r a * >s<9 « & 

=>- K-t-aDNAXttRNArorvf-fe^filW^fflJX 
?vWfcC P GE?iJSrW1-a*BffiDN 

A^^w('^-ras^^^^^a©flittx(4^ia 
^laa-ra^sro^BffflT'B-^ 

NA^swi-^iai-as^^v^^st^wi-^ 
a *ss d n a £#g#> idisa-f- a g^fr 9 9 nnm 
^vsrmyu-ytvxit, #*3-/wtcpG&m&Gi- 

afflSDNA£#&fcjldfBai-5gg#*;~>-*sr£: 3 
— K"t" a D N A (cDNA) XI2RNA (cRNA) © 

sgs:-fasa©ft$ ('>*< th2 o-<~-x&l±) 
-ratw-cfcftiiWi-^jis^ftatw-cii^v^ a^a 

■7n-7%.U/Xti*%m<D#/3 L MkC p GiB^Jtr^T 
-ra#BSDNA«rWS«JtcK»-t-5§^<*:^W^{ric 

S©^WfH©#aifi£»i:i-afc*JCIi, ^n-^s^ 

rftb©^Kffm^ffl^fc, 
m&W; (Dev. Biol. 170, 207-222. 1995, J. Neurobio 
I. 29. 1-17, 1996) ^ In situ^^yy^-t?—> 
3>m (J. Neurobiol. 29. 1-17, 1996) ^ in si 
tu PCRifeHw^fifefdJ; "JSBffiflSlfeSff© i 5 fti^:R©#= 

s^»f-ract'bT*ta„ 

[0 0 4 5] ^^©E^fflf&^t L.TI±, T L R 9 I? 
©#M3vWfcCpG12?iJ£^rra*HBDNA£<|#»$i- 
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iga^as^ft^v^s©^;^!!^©-^, ±?a 
t,©T-feftff, J?oi5it©t*tJ;K &fttfjldii % 

•e^^ttS^T^i fra C p G*?— 7©#£ld J; 

-e#a. 

;o [o 04 6] buIE©±5Ic, *36W©2M?vWt;cpG 

mm a as d n a widiga-f a 9 -s 

#SP(-§SIJti-a^*©^Bf=3f-i/ LTtt, TLR95: 

=- K-raDNA*-g-tft©r-fcftfii'©j; ?&t>©-t- 

»5TLR 95r=>-K-f SDNAiftM© 
fvWbC p GiajlJ^faiWgDN ASr^WlcSJ 

«r a * * ft * = - K-t- a d n a £ ©jgsia 
^ij^tttfe-ra r t id i n , ?vwt:c P GEMSr^rt- 

«»0DNA4:«f*Mldgai-5S^^w^K«r=. 
20 -Ki-aDNAga^J©^*, »^fi.W/Xll^iDtg||5I 

[0 04 7] 

Id <fc !P ffi^Sfta t©-ci±/j:v\ 

HiS^Jl (TLR9Wn-^>^) 
t hTLR4©DNAS2?iHf$g£/l!i^-C, GenBanklr^ 
-^LfcSJfi, ffi^tt^§*3*-CiS5V^i>^EST (S 
50 StfAA2 7 3 7 3 1 i:^^tiiLtz 0 r© 

•^^^ESTWPCRliSSife^yn-^i: UT, vji 
^RAW2 6 4. 7 cDNA7-Y^9y— y-- 
>^L^4*T L R 9 t-7"y !l > ^7 I/- A 

Sr-^tf 8a?V#^ 3 $ft a^S© c D N A 9 n - v 
^r^PiLit. - ©^"^^.T L R 9©DNAiajiHf $SSrffl 
v>T6enBank^-y— ^ L, M^^WHt&fi-tZ t f-^y 
AEMiJtv^UJLfc. r©t Ny/^ia?iJldS^v^T, 
cDNA«gSBSrigBUU9 3 7*fflia (J. Immunol. 16 
3, 5039-5048, 1999) ^b. Sa?ij§-^ 1 (d^$ft5^g 
40 ia?0€r^"-t"a^fi:©t h-TLR 9©cDNA^r*BtL 
fc. 

[0 0 4 8] ^JS#ij2 (TLR9;'^W7^© 

i29/sv j^^^ite^^-ry^y- h^^v 5 

-VttK) i'bTLR9fMDNA5r*iU pBlues 
cript II SK(+)-Si?^- (^h7^->->ltl!) fp-e-tf- 
y^o->-L, fiJKBf*^^^ ^^AO!DNAE5!ISi£ 
IditJ^Lfc. 9-^r-yy-^>9'-<9 9-lt. LRR 
(B^-^ilyfDf-h) «*©-«^*3-Ki-5 
50 1. 0 k b©77^> N^r, ^^-rvvBffite^ 
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V (pMC1-neo ; 7. ^7?^-ytti) Kg&U 

*7—V (HSV-TK) SrJfA-rS^tlCi^W^t 
tz (01) „ 7v ! r<<--s7'<9 9 — -k®mc 

u MM. lHgoK^iBia (Esaa ic^uy- 

tt£^-f2 9 2#l©y n->-£31tRU PCRfeRT/* 
y'Lfc, 

[0 0 4 9] ??tflTLR 9*fiEiH5^?r-t^rLTV> 
fcaiC^WES^n-y^, C5 7BL/6-7[)/0 
KSSa * I - ^ n ■< > =t y- -> 3 y L * y 7 * & 
flsfiLfc. r©8t©=Sry 7^">*£C 5 7BL/6«f-7 
r>*i£Il£-ti\ ^fBg^ftF l-^£;*£ff£!U ^ 

IdioT^S^-ft:^* (TLR9 S <y?T$ h-^V 
7. : TLR9-/-) (0 2) „ **g?-a-# 

A£S c a IT?^->'iXH, BlI^tT'D-T'fc 
ffllW^By hjfelCiOffcfc. «|©TLR 
9;?^7!>Fv^ (TLR9'/-) I3y y-r/KAfe 

aijiit<ev^ia-rsit*5-x?t. 1 2jgs£-eiisfi*&#i 

[0 0 5 0] 3&!*£J|}- J; I) T L R 9 3tts^ to^mmt 
/+) MTLR9/y^rn^^ (-/-) ©1$ 

^sa^^tttHLfc^RNA (io Jg ) srmm^siic 

A^t^ n V8SK:« L-C, [ 32 P] "CiSLtT LR 9 
©C -mt&7 7 ft >- hm L < I1N-t)5SS77 if/- y 
K (0-a c t i n) IdftSWfc c 

DNA^fflVT^-f y/ny NM^fc (ID 
3) . Ztlb<D%W:frb^ TLR9mRNAON-tS 
77^yMJTLR9/^7^ r--vr>*©WH*ffliSS 

r> * **© t co i mi |^ X© t ©a* 

AM^TRT-PCRft5rfTi\ ®e>ftfc£j&to©E 

(CJin e oite^^StvCtSt). lOneoWSAl: 
IoT,TLR90N-»©:^ FyT"^ KV^ffi 
aufIv)^i:*5^titie<)*TLR 9 9>'<9W 
&$£%.Lte\<^ZbiPt>A>itz (04) „ &:fc N TLR9 

J y9T<? hTtrxmy w«^7p-^ fy h y 

[0 0 5 1 ] 3IJg0ij3 (lKv^B77-i ;; Oii) 
Si^ 1 ?* (w i 1 d-type) StfTLR 9 / •> 
*T?N^£* (TLR9-/-) 

4%©ft^y3-/vSfft (D I FCOttS) 5:2m 
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*WI&£¥BfiU rti,P>©;MS£ l 0%©r>->JHrt?ifc?ff 
(GIBCOM) !rS*PUfcRPMI 1 6 4 0g« 
(GIBCOttK) ft 3 7ttt2!tr^f U TkS. 
©^V^SitfiK (Hank's buffered salt solution: 
HBSS;GIBCOttffl X'Vc.ft-tZ> Z. t Id J: <0 #tt 

*ajfi4rnt)^#, fttaiawvyP7 7-^tL 

[ 0 0 5 2 ] HJM 4 (TLR9/7^77hvi?7ffl 

m 

SBfi\ CpG ODN (ol igodeoxynucleotide) ©j£^ 

-?y/^fT-fc5MyD8 8 |cft# LT^S r t 
hi^Cf£^>fz a z\ ©My D 8 8 y -y?T$ hv^^liC 
pG ODNJ^LT^L/it^. TLR 27 yyT 
7>v|>^TLR4y7^7'J N^r>^l±imiCCp 
G ODNIC^LTJS^-t-S.rHbcO^tli, CpG 
ODN#TLR2MTLR4£(j1-©TLR|:J;ot 
20 IIJ}l5;il:SLTV^,-trt,TLR9 J yZT 

fc.S1\ KV7B77-: ^tfcltS^lEttf-'l' h# 

[0 0 5 3] H16Wl3^J:(5JB»iLfc*ffilR^^B7r 
INFy ( 3 0 u n i t /m 1 ) ©#£TXI±# 
#STICt5V>T, 0 5IC^$tlfc«-Si»g»CpG O 
DN (0. 1X111. 0^M ; TIB MOLBIOLttK ; TC 
C-ATG-ACG-TTC-CTG-ATG-C 
T) , PGN (lOdg/ml ; Sigma and Flukaft 
30 Wl;X?7ja=>-yjjx ■T>?l"7X&m . LPS 

(1. 0 jig/ml ; Sigraatt§a ; • 
^Re- 5 9 5**) i:V>oLj:lc:2 4^rfltf*tfe„ 
mStlBtOTNFa, IL-6&U=IL-1 
2 p 4 0W#«gSrEL I S AiSfctciJ; OSJ^Lfc. c. 

©*s**0 5 ic^-r 0 m%m-??x 

(W i 1 d-type) CO-v? a77—^IJC p G O 
DNtSf LtTNFa, I L - 6RV I L - 1 2 £jg 
4U JbCIFNTSVCpG ODN-C-$iMi-5 
i, TNFa, I L - 6 RXJ I L - 1 2 (Om&M&qi M 
40 tS^t^ofc. L7)^L, TLR9y y^rr> h-v 
r>^ (TLR 9-/") ftj|507^B77-^t I FN 
yW#STT-$x:, CpG ODNIC*j"f SJSfflCtS^ 

tlfr-otz,, Sfc, f4I-5"7?WTLR97y?7^ 
|-77^ft*O^^B77-ytt, LPS3^liPGN(C 
^■tSft^lCj; 5 TNF a, I L- 6&tf I L- 1 2 £ 
liiilRlSSiS^-rsr t^tJ*»ofc (05) . !i*5 % -t 

D. li^ti)T-#^^ofcr i:^^-t-„ 
50 [00 54] Sfc, CpG ODN-XliLPSlCft-t-S 
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W±Mi"}7< (Wi 1 d-type) RUT L R 9 J y 

vrtpY^t?^ (tlr9-/-) (ommm.^^mm^ 

1 0 5 ) SriflgSU EI6iC^-r#aSS©CpG OD 

mmmzmmLfc mm^4 omr^m^ 1 v. c i © [ 

3 H] -fv^y (T^dO-httM) 5r^DLTEIi8 
B#M*&#U [ 3 H] ©SSJiSrev-^^l^— >a>* 
(^j/*-KttM) -eS^Lfc (06) „ Z.<D 

w±m-v>xcowmmm-?fi. c p g od 

V>fc*S, TLR97 yy'Ty' ©J$I§6#fflliS~Cf4, 
l*45iSg©CpG ODNfiJ^tC^V^rfcC p G 

pg oDNicEsit, v *&%t<D&mtim. 
m<o3imtmm<£ti&fci L m&& (mho ? 7*11 ©is 

3l5©B#fiiaT-l4CpG ODNfd^^nfcMHC^^ 

* 1 1 ©3§!i©itJo iis^jxft^o j^±© rt^^ 

TLR9yyJ'7^ }- ■v <7*©v ^ n 7 7— i S^BiBMS 
14, CpG ODNJd^-t-SJS^tt^SWir^PLT 

[0 0 5 5] Wc> CpG ODNSr-g-^-fS/^^T!; 
TlljJltDNAIi^M^»ftS«J{d$iJ«SUTh ISMS 
©^^-^^-h-rSwfc^b^xT^S (EMBO J. 1 
8. 6973-6982. 1999. J. Inmunol. 161, 3042-3049, 19 
98, Proc. Natl. Acad. Sci. USA 96. 9305-9310. 199 
9) „ -tC-CCpG ODN^it^ YtJjXOm.'iL 

~>a V£#$ff Lfc„ (Wi 1 d-typ 

e) XttTLR9/y^W^!>^ (TLR9"/") 
WtMi^flaSr. 10ng/ml©-7!)XlifiS?^n7 
7 -^-nn=-fij«H^ (PeprotechttM) fr£tn 
0%©?i/Ji&frifc?t£j&?)nLfcRPMI l 6 4 0ig*-t? 
tg#L (J. Exp. Med. 176. 1693-1702, 1992) , 
16 0 BK*$S»©«#»IJJSfclElJKU 0. l,uM©C 
pG ODNXI4 0. lMg/mlCLPSOSfiTf 
L< tt##£TK*5V>-C, 1 O%CO^-»}&friift*^0 
LfcRPM 1 1 6 4 0J^* E t J -C2 0ffS5ig#Lfc o it* 
8> lifCIL-12 p 4 Oi»IMEL I SAtt 
XfflfcLIz (17) „ r ©£**>?>, Sdfclh'**** 
©ftttfeWflSttC pG ODNICtt^LT I L- 1 2 &jl 
£Lfc/05, TLR9y y^T? h-7^^S5Sro^lBSa 
iCioVTIi, CpG ODNJ4 I L — 1 2 ©g££^l 

[0 0 5 6] ±|H1 0 n g/m 1 ©v £ ^H&Sl^ :7 n 
7r- v>-^nr- fiJ^H^- (Peprotech&M) £^tf 
1 0%<DVisfttfrlhffi$:Wi)mLtzR PM I 1 6 4 Oigift 
-C-ig#L, 6 BBtd(HlilX^tlfc^tt*BJia^, CD 4 0, 
CD80, CD8 6&U<MHC^5*IIIC;JsH-5. ^ft 
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%'ticn¥*?-yimmz£ 9i££L, y^-r^y b y >■ 

(phycoerythr in : PE ; 7r~^ Vi'a: 

/<- (FACS Calibur) fMLfc (13 8) „ r©^^ 
t>, CpG ODNT-flM-t-Si:, S*^-7^XSJ|5© 
^f^SBJSaSffiidioV^ril, CD4 0, CD8 0, CD 8 
6&u:MHC^7*ll©3S^£{£iILT^fc;as, TLR 
70 9 /j/^T!> h^<7*&%:<0®-\knm'fmX'\lL, CpG 

oDNic^f-rsjs^ic i *3 rftib©3-?©3S9i£(£ii 

U^^ofc (0 8) „ LPStiSMfll Jff4I-7 

©MttMSkP^rotegas^ftrc,, 

TLR 9 l±C pG ODNWMS/^l^'sr^&g^fr 

[ 0 0 5 7 ] ggffifiKJ 5 (TLR9>7?7l)F^">^S 
%n^irxi-y 7 — i/»CpG ODNfd*f-r5JS#ldJ; 
5NF-kB, J NKTAt/I RAK©fttt-fb) 
20 TLR©y^tyHt 7^-»ffj!)5MyD8 8 
$:^L-C-b y Y tfT'&S IRAK^ 

JSttffcU SV^MAP+t- -tf&tfNF- k B^fStt 
ft-fir ir^*Bf>Htv>5 (Inmunity 11. 115-122, 19 
99) „ -t^-CCpG ODNft ^■SiNBJiartv'^^v 

■v>7^©MKv^ B77- V s (1 x l o'cells) 
1. O^MCCpG ODNXIil. 0^ g/ml©t 
• ^y^Re-5 9 5CLP S"C|H 9 
30 Hfc^f!H3$!i*L, ^^0-7^D77-»f>iI6 
WSrftfflU NF-k B©DNAj£-g*Wac£-&tr#&W 

9) . 

[0 0 5 8] Z<D&%;frb, C pG ODNX'%m-fZ> 
£, ^S^!7^S*©-^^n7 r — ^T'liNF-itB 
©DNA*£-a-ffitt^±tJD-t-5©ld*tU, TLR9/y^ 
7 9 hT'7^S5l4©^^07'7 — ^"CliNF-K B©D 
NAig-a-ffittlitBJllL/jJ^ofc. TLR9;-^77F 

14, »^S^9^.**©-^^n7r--^^LPS-C-*ja![ 
Lfct©tlW«©NF-icB©ffitt<b^5>nfc„ W± 
©S*^e>, CpG ODN©^i)||d4:SNF- k B<D 
ffitt^TLR9 J -y9T <y F7^ft*^^n7r- 

i/\c&^x<ttfmtf}^xmLx^z>zbfrt>A*z 0 fc*s % 

fiM^^L, ^SS(4^W^n-^©^©{a:a^^UT 

[0059] oximi 1 r-^$jxt 

J0 CpG ODNXIlLPSf$i]iLf;»41-77 
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26 



CpG ODNU54I-v^**»y^d77- 
•^OJNKMIRAKIrffittftt5^ TLR9; y 
^T? b-^^^SjS©^^ P77- v p T-li±<ffi'|4ftL 
ftV^t^^ot (Hi 0, 11). Lfctf5o-C, C 
pG ODNSr^-r5tf#e^l±TLR9('^#LT^ 

10 0 6 1] 

[3g^©3yg:] ^ f A^fcSiXTV^^C p Gtf -7i 

tt-rz'Vr d r *5i5DN Ait^mm^m^m\t 

tit), »8DNA©*^ 5vWb CpG IS^iJ Sr-^tf * y 

u-S/HcJsrt 5f£ffl«f££SI! f>a»fc1-<5 r t # "Tit 
[0 0 6 2] 



DNA 



mmmmm (t«s-e i . o%®i-n>x-i 

0 0, 1 3 7mMCNaCl, 2 0 mMO h U^-HC 

1, 5mMfflEDTA> 1 0 y ir p — A\ ImM 

fflPMSF, 2 0iig/mlO77af=>, 20(ig 
/mlBD-f^fy, lmMONa3VO*M10m 
M©3-/Ho!) >&&^£-*-3$8ff£ ; p H 8 . 

0) fttSKfL. r©*W&»#F«)*gi: JNKStft (-9- 

mti&&#m) -e^Sit^LT. XSt (Immunity 11, 1 70 
15-122, 1999) |E«j©J:5lr, -f > tr h n f?T y 
-t?-r£fiV. GST-c-JunSIISf (GST- 
c - J u n) &mWk Ltz J NKSttStl 5 1 RAK©S 
&&ffll£L1t mi 0, l lfc*5»t5±S ; GST-c 
— Jun, Auto) 0 

[0060] _hta*H^^^. sDs-^yr 

tt3S) XliftI RAKtaft (Transduction Laboratorie 
s£t£0 t/ayfU, iy^>7 K ■ -r^/K^y 20 

(010, l Kr*5ft5TS ; WB) „ «±©Jg*a» 

SEQUENCE LISTING 
<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 
<120> Specific receptor that recognizes bacteria 
<130> A031P63 
<140> 
<141> 
<160> 5 

<170> Patent In Ver. 2.1 

<210> 1 

<211> 3257 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (107).. (3205) 
<400> 1 

ccgctgctgc ccctgtggga agggacctcg agtgtgaagc atccttccct gtagctgctg 60 
tccagtctgc ccgccagacc ctctggagaa gcccctgccc cccagc atg ggt ttc 115 

Met Gly Phe 
1 

tgc cgc age gec ctg cac ccg ctg tct etc ctg gtg cag gec ate atg 163 
Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin Ala lie Met 

5 10 15 

ctg gec atg acc ctg gee ctg ggt ace ttg cct gec ttc eta ccc tgt 211 
Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 

gag etc cag ccc cac ggc ctg gtg aac tgc aac tgg ctg ttc ctg aag 259 
GIu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu Lys 
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(15) 

27 28 
40 45 50 

tct gtg ceo cac ttc tec atg gca gca ccc cgt ggc aat gtc acc age 
Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn Val Thr Ser 

55 60 65 

ctt tec ttg tec tec aac cgc ate cac cac etc cat gat tct gac ttt 
Leu Ser Leu Ser Ser Asn Arg lie His His Leu His Asp Ser Asp Phe 

70 75 80 

gee cac ctg ccc age otg egg cat etc aac etc aag tgg aac tgc ccg 
Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp Asn Cys Pro 

85 90 95 

ccg gtt ggc etc age ccc atg cac ttc ccc tgc cac atg ace ate gag 
Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met Thr lie Glu 
100 105 110 115 

ccc age acc ttc ttg get gtg ccc acc ctg gaa gag eta aac ctg age 
Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu Asn Leu Ser 

120 125 130 

tac aac aac ate atg act gtg cct gcg ctg ccc aaa tec etc ata tec 
Tyr Asn Asn lie Met Thr Val Pro Ala Leu Pro Lys Ser Leu lie Ser 

135 140 145 

ctg tec etc age cat acc aac ate ctg atg eta gac tct gec age etc 
Leu Ser Leu Ser His Thr Asn lie Leu Met Leu Asp Ser Ala Ser Leu 

150 155 160 

gee ggc ctg cat gec ctg cgc ttc eta ttc atg gac ggc aac tgt tat 
Ala Gly Leu His Ala Leu Arg Phe Leu Phe Met Asp Gly Asn Cys Tyr 

165 170 175 

tac aag aac ccc tgc agg cag gca ctg gag gtg gec ccg ggt gec etc 
Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Val Ala Pro Gly Ala Leu 
180 185 190 195 

ctt ggc ctg ggc aac etc acc cac ctg tea etc aag tac aac aac etc 
Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr Asn Asn Leu 

200 205 210 

act gtg gtg ccc cgc aac otg cct tee ago ctg gag tat ctg ctg ttg 
Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr Leu Leu Leu 

215 220 225 

tec tac aac cgc ate gtc aaa ctg gcg cct gag gac ctg gee aat ctg 
Ser Tyr Asn Arg He Val Lys Leu Ala Pro Glu Asp Leu Ala Asn Leu 

230 235 240 

aoc gec ctg cgt gtg etc gat gtg ggc gga aat tgc cgc ogc tgc gac 
Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 

245 250 255 

cac get ccc aac ccc tgc atg gag tgc cct cgt cac ttc ccc cag eta 
His Ala Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe Pro Gin Leu 
260 265 270 275 

cat ccc gat acc ttc age cac ctg age cgt ctt gaa ggc ctg gtg ttg 
His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly Leu Val Leu 

280 285 290 

aag gac agt tct etc tec tgg ctg aat gec agt tgg ttc cgt ggg ctg 
Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe Arg Gly Leu 

295 300 305 

gga aac etc cga gtg ctg gac ctg agt gag aac ttc etc tac aaa tgc 
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307 



355 



403 



451 



547 



595 



643 



691 



739 



787 



835 



883 



931 



979 



1027 



1075 
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(16) mffl 2 0 0 2- 3 4 5 6 5 

29 30 
Gly Asn Leu Arg Val Leu Asp Leu Ser 61 u Asn Phe Leu Tyr Lys Cys 

310 315 320 

ate act aaa acc aag gec ttc cag ggc eta aca cag ctg cgc aag ctt 1123 
lie Thr Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu Arg Lys Leu 

325 330 335 

aac ctg tec ttc aat tac oaa aag agg gtg tec ttt gee cac ctg tct 1171 
Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala His Leu Ser 
340 345 350 355 

ctg gec cct tec ttc ggg age ctg gtc gec ctg aag gag ctg gac atg 1219 
Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu Leu Asp Met 

360 365 370 

cac ggc ate ttc ttc cgc tea etc gat gag acc acg etc egg cca ctg 1267 
His Gly lie Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu Arg Pro Leu 

375 380 385 

gee cgc ctg ccc atg etc cag act ctg cgt ctg cag atg aac ttc ate 1315 
Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met Asn Phe Me 

390 395 400 

aac cag gee cag etc ggc ate ttc agg gee ttc cct ggc ctg cgc tac 1363 
Asn Gin Ala Gin Leu Gly Me Phe Arg Ala Phe Pro Gly Leu Arg Tyr 

405 410 415 

gtg gac ctg teg gac aac cgc ate age gga get teg gag ctg aca gec 1411 
Val Asp Leu Ser Asp Asn Arg Me Ser Gly Ala Ser Glu Leu Thr Ala 
420 425 430 435 

acc atg ggg gag gca gat gga ggg gag aag gtc tgg ctg cag cct ggg 1459 
Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu Gin Pro Gly 

440 445 450 

gac ctt get ccg gec cca gtg gac act ccc age tct gaa gac ttc agg 1507 
Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu Asp Phe Arg 

455 460 465 

ccc aac tgc age acc etc aac ttc acc ttg gat ctg tea egg aac aac 1555 
Pro Asn Cys Ser Thr Leu Asn Phe Thr Leu Asp Leu Ser Arg Asn Asn 

470 475 480 

ctg gtg acc gtg cag ccg gag atg ttt gec cag etc teg cac ctg cag 1603 
Leu Val Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser His Leu Gin 

485 490 495 

tgc ctg cgc ctg age cac aac tgc ate teg cag gca gtc aat ggc tec 1651 
Cys Leu Arg Leu Ser His Asn Cys Me Ser Gin Ala Val Asn Gly Ser 
500 505 510 515 

cag ttc ctg ccg ctg acc ggt ctg cag gtg eta gac ctg tec cac aat 1699 
Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu Ser His Asn 

520 525 530 

aag ctg gac etc tac cac gag cac tea ttc acg gag eta cca cga ctg 1747 
Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu Pro Arg Leu 

535 540 545 

gag gec ctg gac etc age tac aac ago cag ccc ttt ggc atg cag ggc 1795 
Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly Met Gin Gly 

550 555 560 

gtg ggc cac aac ttc age ttc gtg get cac ctg cgc acc ctg cgc cac 1843 
Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr Leu Arg His 
565 570 575 
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31 32 
etc age ctg gee cac aac aac ate cac age caa gtg tec cag Gag etc 1891 
Leu Ser Leu Ala His Asn Asn lie His Ser Gin Val Ser Gin Gin Leu 
580 585 590 595 

tgc agt acg teg ctg egg gec ctg gac ttc age ggc aat gca ctg ggc 1939 
Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn Ala Leu Gly 

600 605 610 

cat atg tgg gec gag gga gac etc tat ctg cac ttc ttc caa ggc ctg 1987 
His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe Gin Gly Leu 

615 620 625 

age ggt ttg ate tgg ctg gac ttg tec cag aac cgc ctg cac acc etc 2035 
Ser Gly Leu lie Trp Leu Asp Leu Ser Gin Asn Arg Leu His Thr Leu 

630 635 640 

ctg ccc caa acc ctg cgc aac etc ccc aag age eta cag gtg ctg cgt 2083 
Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin Val Leu Arg 

645 650 655 

etc cgt gac aat tac ctg gec ttc ttt aag tgg tgg age etc cac ttc 2131 
Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser Leu His Phe 
660 665 670 675 

ctg ccc aaa ctg gaa gtc etc gac ctg gca gga aac cag ctg aag gee 2179 
Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala 

680 685 690 

ctg acc aat ggc ago ctg cct get ggc acc egg etc egg agg ctg gat 2227 
Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg Arg Leu Asp 

695 700 705 

gtc age tgc aac age ate age ttc gtg gee ccc ggc ttc ttt tec aag 2275 
Val Ser Cys Asn Ser Me Ser Phe Val Ala Pro Gly Phe Phe Ser Lys 

710 715 720 

gee aag gag ctg cga gag etc aac ctt age gec aac gee etc aag aca 2323 
Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr 

725 730 735 

gtg gac cac tec tgg ttt ggg ccc ctg gcg agt gec ctg caa ata eta 2371 
Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu Gin lie Leu 
740 745 750 755 

gat gta age gee aac cct ctg cac tgc gee tgt ggg gcg gec ttt atg 2419 
Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe Met 

760 765 770 

gac ttc ctg ctg gag gtg cag got gec gtg ccc ggt ctg ccc age egg 2467 
Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser Arg 

775 780 785 

gtg aag tgt ggc agt ccg ggc cag etc cag ggc etc age ate ttt gca 2515 
Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser lie Phe Ala 

790 795 800 

cag gac ctg cgc etc tgc ctg gat gag gec etc tec tgg gac tgt ttc 2563 
Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe 

805 810 815 

gec etc teg ctg ctg get gtg get ctg ggc ctg ggt gtg ccc atg ctg 2611 
Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val Pro Met Leu 
820 825 830 835 

cat cac etc tgt ggc tgg gac etc tgg tac tgc ttc cac ctg tgc ctg 2659 
His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys Leu 
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33 34 
840 845 850 

goo tgg ctt ceo tgg egg ggg egg caa agt ggg cga gat gag gat gee 2707 
Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp Glu Asp Ala 

855 860 865 

ctg ccc tac gat gee ttc gtg gto ttc gac aaa acg cag age goa gtg 2755 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin Ser Ala Val 

870 875 880 

gca gac tgg gtg tac aac gag ctt egg ggg cag ctg gag gag tgc cgt 2803 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu Glu Cys Arg 

885 890 895 

ggg ego tgg gca etc cgc ctg tgc ctg gag gaa ego gao tgg ctg cct 2851 
Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro 
900 905 910 915 

ggc aaa acc etc ttt gag aac ctg tgg gee teg gtc tat ggc age cgc 2899 
Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Gly Ser Arg 

920 925 930 

aag acg ctg ttt gtg ctg gec cao acg gao egg gtc agt ggt etc ttg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 

935 940 945 

cgc gee age ttc ctg ctg gee cag cag cgc ctg ctg gag gac cgc aag 2995 
Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 

950 955 960 

gac gtc gtg gtg ctg gtg ate ctg age cct gac ggc cgc cgc tec cgc 3043 
Asp Val Val Val Leu Val Me Leu Ser Pro Asp Gly Arg Arg Ser Arg 

965 970 975 

tac gtg egg ctg cgc cag cgc etc tgc cgc cag agt gtc etc etc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp 
980 985 990 995 

ccc cac cag ccc agt ggt cag cgc age ttc tgg gec cag ctg ggc atg 3139 
Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly Met 

1000 1005 1010 

gec ctg acc agg gac aac cac cac ttc tat aac egg aac ttc tgc cag 3187 
Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg Asn Phe Cys Gin 

1015 1020 1025 

gga ccc acg gec gaa tag ccgtgagccg gaatcctgea cggtgccacc 3235 
Gly Pro Thr Ala Glu 
1030 

tccacactca octcacctct gc 3257 

<210> 2 

<211> 1032 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Gly Phe Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin 

1 5 10 15 

Ala lie Met Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 

20 25 30 

Leu Pro Cys Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu 

35 40 45 

Phe Leu Lys Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn 
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35 
50 



55 



60 



36 



Val Thr Ser Leu Ser Leu Ser Ser Asn Arg lie His His Leu His Asp 
65 70 75 80 

Ser Asp Phe Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp 

85 90 95 

Asn Cys Pro Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met 

100 105 110 

Thr lie Glu Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu 

115 120 125 

Asn Leu Ser Tyr Asn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser 

130 135 140 

Leu lie Ser Leu Ser Leu Ser His Thr Asn lie Leu Met Leu Asp Ser 
145 150 155 160 

Ala Ser Leu Ala Gly Leu His Ala Leu Arg Phe Leu Phe Met Asp Gly 

165 170 175 

Asn Cys Tyr Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Val Ala Pro 

180 185 190 

Gly Ala Leu Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr 

195 200 205 

Asn Asn Leu Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr 

210 215 220 

Leu Leu Leu Ser Tyr Asn Arg He Val Lys Leu Ala Pro Glu Asp Leu 
225 230 235 240 

Ala Asn Leu Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg 

245 250 255 

Arg Cys Asp His Ala Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe 

260 265 270 

Pro Gin Leu His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly 

275 280 285 

Leu Val Leu Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe 

290 295 300 

Arg Gly Leu Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu 
305 310 315 320 

Tyr Lys Cys lie Thr Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu 

325 330 335 

Arg Lys Leu Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala 

340 345 350 

His Leu Ser Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu 

355 360 365 

Leu Asp Met His Gly lie Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu 

370 375 380 

Arg Pro Leu Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met 
385 390 395 400 

Asn Phe lie Asn Gin Ala Gin Leu Gly lie Phe Arg Ala Phe Pro Gly 

405 410 415 

Leu Arg Tyr Val Asp Leu Ser Asp Asn Arg lie Ser Gly Ala Ser Glu 

420 425 430 

Leu Thr Ala Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu 

435 440 445 

Gin Pro Gly Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu 
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37 



38 



450 



455 



460 



Asp Phe Arg Pro Asn Cys Ser Thr Leu Asn Phe Thr Leu Asp Leu Ser 
465 470 475 480 

Arg Asn Asn Leu Val Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser 

485 490 495 

His Leu Gin Cys Leu Arg Leu Ser His Asn Cys He Ser Gin Ala Val 

500 505 510 

Asn Gly Ser Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu 

515 520 525 

Ser His Asn Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu 

530 535 540 

Pro Arg Leu Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly 
545 550 555 560 

Met Gin Gly Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr 

565 570 575 

Leu Arg His Leu Ser Leu Ala His Asn Asn lie His Ser Gin Val Ser 

580 585 590 

Gin Gin Leu Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn 

595 600 605 

Ala Leu Gly His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe 

610 615 620 

Gin Gly Leu Ser Gly Leu lie Trp Leu Asp Leu Ser Gin Asn Arg Leu 
625 630 635 640 

His Thr Leu Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin 

645 650 655 

Val Leu Arg Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser 

660 665 670 

Leu His Phe Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin 

675 680 685 

Leu Lys Ala Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg 

690 695 700 

Arg Leu Asp Val Ser Cys Asn Ser lie Ser Phe Val Ala Pro Gly Phe 
705 710 715 720 

Phe Ser Lys Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala 

725 730 735 

Leu Lys Thr Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu 

740 745 750 

Gin He Leu Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala 

755 760 765 

Ala Phe Met Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu 

770 775 780 

Pro Ser Arg Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser 
785 790 795 800 

He Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp 

805 810 815 

Asp Cys Phe Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val 

820 825 830 

Pro Met Leu His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His 

835 840 845 

Leu Cys Leu Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp 
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39 40 
850 855 860 

Glu Asp Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin 
865 870 875 880 

Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu 

885 890 895 

Glu Cys Arg Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp 

900 905 910 

Trp Leu Pro Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr 

915 920 925 

Gly Ser Arg Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser 

930 935 940 

Gly Leu Leu Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu 
945 950 955 960 

Asp Arg Lys Asp Val Val Val Leu Val Me Leu Ser Pro Asp Gly Arg 

965 970 975 

Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 

980 985 990 

Leu Leu Trp Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin 

995 1000 1005 

Leu Gly Met Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg Asn 

1010 1015 1020 

Phe Cys Gin Gly Pro Thr Ala Glu 
1025 1030 
<210> 3 
<211> 3471 
<212> DNA 
<213> Mus musculus 
<220> 
<221> CDS 

<222> (107).. (3205) 
<400> 3 

tgaaagtgtc acttcctoaa ttctctgaga gaccctggtg tggaacatca ttctctgccg 60 
cccagtttgt cagagggagc ctcgggagaa tcctccatct cccaac atg gtt etc 115 

Met Val Leu 
1 

cgt cga agg act ctg cac ccc ttg tec etc ctg gta cag get gca gtg 163 
Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin Ala Ala Val 

5 10 15 

ctg get gag act ctg gec ctg ggt acc ctg cct gee ttc eta ccc tgt 211 
Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 

gag ctg aag cct cat ggo ctg gtg gac tgc aat tgg ctg ttc ctg aag 259 
Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu Phe Leu Lys 

40 45 50 

tct gta ccc cgt ttc tct gcg gca gca tec tgc tec aac ate acc cgc 307 
Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn He Thr Arg 

55 60 65 

etc tec ttg ate tec aac cgt ate cac cac ctg cac aac tec gac ttc 355 
Leu Ser Leu lie Ser Asn Arg lie His His Leu His Asn Ser Asp Phe 
70 75 80 
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41 42 
gtc cac ctg tec aac ctg egg cag ctg aac etc aag tgg aac tgt cca 
Val His Leu Ser Asn Leu Arg Gin Leu Asn Leu Lys Trp Asn Cys Pro 

85 90 95 

occ act ggc ctt age ccc ttg cac ttc tct tgc cac atg acc att gag 
Pro Thr Gly Leu Ser Pro Leu His Phe Ser Cys His Met Thr lie Glu 
100 105 110 115 

ccc aga acc ttc ctg get atg cgt aca ctg gag gag ctg aac ctg age 
Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu Asn Leu Ser 

120 125 130 

tat aat ggt ate acc act gtg ccc cga ctg ccc age tec ctg gtg aat 
Tyr Asn Gly lie Thr Thr Val Pro Arg Leu Pro Ser Ser Leu Val Asn 

135 140 145 

ctg age ctg age cac acc aac ate ctg gtt eta gat get aac age etc 
Leu Ser Leu Ser His Thr Asn lie Leu Val Leu Asp Ala Asn Ser Leu 

150 155 160 

gec ggc eta tac age ctg cgc gtt etc ttc atg gac ggg aac tgc tac 
Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly Asn Cys Tyr 

165 170 175 

tac aag aac ccc tgc aca gga gcg gtg aag gtg acc cca ggc gec etc 
Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro Gly Ala Leu 
180 185 190 195 

ctg ggc ctg age aat etc acc cat ctg tct gtg aag tat aac aac etc 
Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr Asn Asn Leu 

200 205 210 

aca aag gtg ccc cgc caa ctg ccc ccc age ctg gag tac etc ctg gtg 
Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr Leu Leu Val 

215 220 225 

tec tat aac etc att gtc aag ctg ggg cct gaa gac ctg gec aat ctg 
Ser Tyr Asn Leu lie Val Lys Leu Gly Pro Glu Asp Leu Ala Asn Leu 

230 235 240 

acc tec ctt cga gta ctt gat gtg ggt ggg aat tgc cgt cgc tgc gac 
Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 

245 250 255 

cat gec ccc aat ccc tgt ata gaa tgt ggc caa aag tec etc cac ctg 
His Ala Pro Asn Pro Cys lie Glu Cys Gly Gin Lys Ser Leu His Leu 
260 265 270 275 

cac cct gag acc ttc cat cac ctg age cat ctg gaa ggc ctg gtg ctg 
His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly Leu Val Leu 

280 285 290 

aag gac age tct etc cat aca ctg aac tct tec tgg ttc caa ggt ctg 
Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe Gin Gly Leu 

295 300 305 

gtc aac etc teg gtg ctg gac eta age gag aac ttt etc tat gaa age 
Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Glu Ser 

310 315 320 

ate aac cac acc aat gee ttt cag aac eta acc cgc ctg cgc aag etc 
lie Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu Arg Lys Leu 

325 330 335 

aac ctg tec ttc aat tac cgc aag aag gta tec ttt gec ego etc cac 
Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala Arg Leu His 
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403 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 



979 



1027 



1075 



1123 



1171 
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43 44 
340 345 350 355 

ctg gca agt tec ttc aag aac ctg gtg tea ctg cag gag ctg aac atg 
Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin Glu Leu Asn Met 

360 365 370 

aac ggc ate ttc ttc cgc teg etc aac aag tac acg etc aga tgg ctg 
Asn Gly lie Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu Arg Trp Leu 

375 380 385 

gec gat ctg ccc aaa etc cao act ctg cat ctt caa atg aac ttc ate 
Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met Asn Phe He 

390 395 400 

aac cag gca cag etc age ate ttt ggt ace ttc cga gec ctt cgc ttt 
Asn Gin Ala Gin Leu Ser lie Phe Gly Thr Phe Arg Ala Leu Arg Phe 

405 410 415 

gtg gac ttg tea gac aat cgc ate agt ggg cct tea acg ctg tea gaa 
Val Asp Leu Ser Asp Asn Arg lie Ser Gly Pro Ser Thr Leu Ser Glu 
420 425 430 435 

gec ace cct gaa gag gca gat gat gca gag cag gag gag ctg ttg tct 
Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu Leu Leu Ser 

440 445 450 

gcg gat cct cac oca get cca ctg age ace cot get tct aag aac ttc 
Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser Lys Asn Phe 

455 460 465 

atg gac agg tgt aag aac ttc aag ttc acc atg gac ctg tct egg aac 
Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu Ser Arg Asn 

470 475 480 

aac ctg gtg act ate aag cca gag atg ttt gtc aat etc tea cgc etc 
Asn Leu Val Thr lie Lys Pro Glu Met Phe Val Asn Leu Ser Arg Leu 

485 490 495 

cag tgt ctt age ctg age cac aac tec att gca cag get gtc aat ggc 
Gin Cys Leu Ser Leu Ser His Asn Ser lie Ala Gin Ala Val Asn Gly 
500 505 510 515 

tct cag ttc ctg ccg ctg act aat ctg cag gtg ctg gac ctg tec cat 
Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Val Leu Asp Leu Ser His 

520 525 530 

aac aaa ctg gac ttg tac cac tgg aaa teg ttc agt gag eta cca cag 
Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu Leu Pro Gin 

535 540 545 

ttg cag gec ctg gac ctg age tac aac age cag ccc ttt age atg aag 
Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Ser Met Lys 

550 555 560 

ggt ata ggc cac aat ttc agt ttt gtg gec cat ctg tec atg eta cac 
Gly lie Gly His Asn Phe Ser Phe Val Ala His Leu Ser Met Leu His 

565 570 575 

age ctt age ctg gca cac aat gac att cat acc cgt gtg tec tea cat 
Ser Leu Ser Leu Ala His Asn Asp lie His Thr Arg Val Ser Ser His 
580 585 590 595 

etc aac age aac tea gtg agg ttt ctt gac ttc age ggc aac ggt atg 
Leu Asn Ser Asn Ser Val Arg Phe Leu Asp Phe Ser Gly Asn Gly Met 

600 605 610 

ggc cgc atg tgg gat gag ggg ggc ctt tat etc cat ttc ttc caa ggc 
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1219 



1267 



1315 



1363 



1411 



1459 



1507 



1555 



1603 



1651 



1699 



1747 



1795 



1843 



1891 



1939 



1987 
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45 46 
Gly Arg Met Trp Asp Glu Gly Gly Leu Tyr Leu His Phe Phe Gin Gly 

615 620 625 

otg agt ggc ctg ctg aag ctg gac ctg tct caa aat aac ctg cat ate 2035 
Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn Leu His lie 

630 635 640 

etc egg ccc cag aac ctt gac aac etc ccc aag age ctg aag ctg ctg 2083 
Leu Arg Pro Gin Asn Leu Asp Asn Leu Pro Lys Ser Leu Lys Leu Leu 

645 650 655 

age etc cga gac aac tac eta tct ttc ttt aac tgg ace agt ctg tec 2131 
Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr Ser Leu Ser 
660 665 670 675 

ttc ctg ccc aac ctg gaa gtc eta gac ctg gca ggc aac cag eta aag 2179 
Phe Leu Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys 

680 685 690 

gee ctg ace aat ggc acc ctg cct aat ggc ace etc etc cag aaa etg 2227 
Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu Gin Lys Leu 

695 700 705 

gat gtc age ago aac agt ate gtc tct gtg gtc cca gec ttc ttc get 2275 
Asp Val Ser Ser Asn Ser lie Val Ser Val Val Pro Ala Phe Phe Ala 

710 715 720 

ctg gcg gtc gag ctg aaa gag gtc aac etc age cac aac att etc aag 2323 
Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn Me Leu Lys 

725 730 735 

acg gtg gat cgc tec tgg ttt ggg ccc att gtg atg aac ctg aca gtt 2371 
Thr Val Asp Arg Ser Trp Phe Gly Pro lie Val Met Asn Leu Thr Val 
740 745 750 755 

eta gac gtg aga age aac cct otg cac tgt gec tgt ggg gca gec ttc 2419 
Leu Asp Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe 

760 765 770 

gta gac tta ctg ttg gag gtg cag acc aag gtg cct ggc ctg get aat 2467 
Val Asp Leu Leu Leu Glu Val Gin Thr Lys Val Pro Gly Leu Ala Asn 

775 780 785 

ggt gtg aag tgt ggc age ccc ggc cag ctg cag ggc cgt age ate ttc 2515 
Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg Ser lie Phe 

790 795 800 

gca cag gac ctg egg ctg tgc ctg gat gag gtc etc tct tgg gac tgc 2563 
Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Val Leu Ser Trp Asp Cys 

805 810 815 

ttt ggc ctt tea etc ttg got gtg gee gtg ggc atg gtg gtg cct ata 2611 
Phe Gly Leu Ser Leu Leu Ala Val Ala Val Gly Met Val Val Pro lie 
820 825 830 835 

ctg cac cat etc tgc ggc tgg gac gtc tgg tao tgt ttt cat ctg tgc 2659 
Leu His His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe His Leu Cys 

840 845 850 

ctg gca tgg eta cct ttg otg gec cgc age cga cgc age gec caa get 2707 
Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser Ala Gin Ala 

855 860 865 

etc ccc tat gat gee ttc gtg gtg ttc gat aag gca cag age gca gtt 2755 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin Ser Ala Val 
870 875 880 
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47 48 
gcg gac tgg gtg tat aac gag ctg egg gtg egg ctg gag gag egg ogc 2803 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu Glu Arg Arg 

885 890 895 

ggt ego oga gee eta cgc ttg tgt ctg gag gac oga gat tgg ctg cct 2851 
Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp Trp Leu Pro 
900 905 910 915 

ggc cag acg etc ttc gag aac etc tgg get tec ate tat ggg ago cgc 2899 
Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser Me Tyr Gly Ser Arg 

920 925 930 

aag act eta ttt gtg ctg gec cac acg gac cgc gtc agt ggc etc ctg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 

935 940 945 

cgc acc age ttc ctg ctg get cag cag cgc ctg ttg gaa gac cgc aag 2995 
Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 

950 955 960 

gac gtg gtg gtg ttg gtg ate ctg cgt ccg gat gee cac cgc toe cgc 3043 
Asp Val Val Val Leu Val lie Leu Arg Pro Asp Ala His Arg Ser Arg 

965 970 975 

tat gtg cga ctg cgc cag cgt etc tgc ego cag agt gtg etc ttc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Phe Trp 
980 985 990 995 

ccc cag cag ccc aac ggg cag ggg ggc ttc tgg gec cag ctg agt aca 3139 
Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin Leu Ser Thr 

1000 1005 1010 

gec ctg act agg gac aac cgc cac ttc tat aac cag aac ttc tgc egg 3187 
Ala Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Gin Asn Phe Cys Arg 

1015 1020 1025 

gga cct aca gca gaa tag ctcagagcaa cagctggaaa cagctgcatc 3235 
Gly Pro Thr Ala Glu 
1030 

ttcatgcctg gttcccgagt tgctctgcot geottgetot gtcttactac acegctattt 3295 
ggcaagtgcg caatatatgc taccaagcca ccaggcccac ggagcaaagg ttggcagtaa 3355 
agggtagttt tcttcccatg catctttcag gagagtgaag atagacacca gacccacaca 3415 
gaacaggact ggagttcatt ctctgccoct ccaccccact ttgcctgtct ctgtat 3471 
<210> 4 
<211> 1032 
<212> PRT 

<213> Mus musculus 
<400> 4 

Met Val Leu Arg Arg Arg Thr 

1 5 
Ala Ala Val Leu Ala Glu Thr 
20 

Leu Pro Cys Glu Leu Lys Pro 
35 

Phe Leu Lys Ser Val Pro Arg 
50 55 
lie Thr Arg Leu Ser Leu lie 
65 70 
Ser Asp Phe Val His Leu Ser 



Leu His Pro Leu Ser Leu Leu Val Gin 

10 15 
Leu Ala Leu Gly Thr Leu Pro Ala Phe 

25 30 
His Gly Leu Val Asp Cys Asn Trp Leu 
40 45 
Phe Ser Ala Ala Ala Ser Cys Ser Asn 
60 

Ser Asn Arg lie His His Leu His Asn 
75 80 
Asn Leu Arg Gin Leu Asn Leu Lys Trp 
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49 



50 



85 



90 



95 



Asn Cys Pro Pro Thr Gly Leu Ser Pro Leu His Phe Ser Gys His Met 

100 105 110 

Thr lie Glu Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu 

115 120 125 

Asn Leu Ser Tyr Asn Gly lie Thr Thr Val Pro Arg Leu Pro Ser Ser 

130 135 140 

Leu Val Asn Leu Ser Leu Ser His Thr Asn He Leu Val Leu Asp Ala 
145 150 155 160 

Asn Ser Leu Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly 

165 170 175 

Asn Cys Tyr Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro 

180 185 190 

Gly Ala Leu Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr 

195 200 205 

Asn Asn Leu Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr 

210 215 220 

Leu Leu Val Ser Tyr Asn Leu lie Val Lys Leu Gly Pro Glu Asp Leu 
225 230 235 240 

Ala Asn Leu Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg 

245 250 255 

Arg Cys Asp His Ala Pro Asn Pro Cys He Glu Cys Gly Gin Lys Ser 

260 265 270 

Leu His Leu His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly 

275 280 285 

Leu Val Leu Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe 

290 295 300 

Gin Gly Leu Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu 
305 310 315 320 

Tyr Glu Ser lie Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu 

325 330 335 

Arg Lys Leu Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala 

340 345 350 

Arg Leu His Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin Glu 

355 360 365 

Leu Asn Met Asn Gly lie Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu 

370 375 380 

Arg Trp Leu Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met 
385 390 395 400 

Asn Phe lie Asn Gin Ala Gin Leu Ser lie Phe Gly Thr Phe Arg Ala 

405 410 415 

Leu Arg Phe Val Asp Leu Ser Asp Asn Arg lie Ser Gly Pro Ser Thr 

420 425 430 

Leu Ser Glu Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu 

435 440 445 

Leu Leu Ser Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser 

450 455 460 

Lys Asn Phe Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu 
465 470 475 480 

Ser Arg Asn Asn Leu Val Thr lie Lys Pro Glu Met Phe Val Asn Leu 
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51 



52 



485 



490 



495 



Ser Arg Leu Gin Cys Leu Ser Leu Ser His Asn Ser lie Ala Gin Ala 

500 505 510 

Val Asn Gly Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Val Leu Asp 

515 520 525 

Leu Ser His Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu 

530 535 540 

Leu Pro Gin Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe 
545 550 555 560 

Ser Met Lys Gly lie Gly His Asn Phe Ser Phe Val Ala His Leu Ser 

565 570 575 

Met Leu His Ser Leu Ser Leu Ala His Asn Asp lie His Thr Arg Val 

580 585 590 

Ser Ser His Leu Asn Ser Asn Ser Val Arg Phe Leu Asp Phe Ser Gly 

595 600 605 

Asn Gly Met Gly Arg Met Trp Asp Glu Gly Gly Leu Tyr Leu His Phe 

610 615 620 

Phe Gin Gly Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn 
625 630 635 640 

Leu His lie Leu Arg Pro 6ln Asn Leu Asp Asn Leu Pro Lys Ser Leu 

645 650 655 

Lys Leu Leu Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr 

660 665 670 

Ser Leu Ser Phe Leu Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn 

675 680 685 

Gin Leu Lys Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu 

690 695 700 

Gin Lys Leu Asp Val Ser Ser Asn Ser lie Val Ser Val Val Pro Ala 
705 710 715 720 

Phe Phe Ala Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn 

725 730 735 

lie Leu Lys Thr Val Asp Arg Ser Trp Phe Gly Pro Me Val Met Asn 

740 745 750 

Leu Thr Val Leu Asp Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly 

755 760 765 

Ala Ala Phe Val Asp Leu Leu Leu Glu Val Gin Thr Lys Val Pro Gly 

770 775 780 

Leu Ala Asn Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg 
785 790 795 800 

Ser lie Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Val Leu Ser 

805 810 815 

Trp Asp Cys Phe Gly Leu Ser Leu Leu Ala Val Ala Val Gly Met Val 

820 825 830 

Val Pro lie Leu His His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe 

835 840 845 

His Leu Cys Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser 

850 855 860 

Ala Gin Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin 
865 870 875 880 

Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu 
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53 54 
885 890 895 

Glu Arg Arg Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp 

900 905 910 

Trp Leu Pro Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser lie Tyr 

915 920 925 

Gly Ser Arg Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser 

930 935 940 

Gly Leu Leu Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu 
945 950 955 960 

Asp Arg Lys Asp Val Val Val Leu Val lie Leu Arg Pro Asp Ala His 

965 970 975 

Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 

980 985 990 

Leu Phe Trp Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin 

995 1000 1005 

Leu Ser Thr Ala Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Gin Asn 

1010 1015 1020 

Phe Cys Arg Gly Pro Thr Ala Glu 
1025 1030 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :CpG 0DN 



<400> 5 

tccatgacgt tcctgatgct 
[01] *f»©TLR9/y^7^ r-^ 
[02] *SBOTLR9/'y?7^W^Xffltf>' 
[0 3] *ISBTLR 9/ *j9T*; r- r> * ©JPMKflB 
5- 

[04] #3g9fl©TLR9/ ytTV Y-?V7-hm£M 

[05] **SOTLR9;y^7!> h -r <y 
m-^VMZ-iortZC pG ODN, PGNXIiLPSl 
J§ld±3TNF I L-6XBI L 1 2 ©S-tft©^ 
*^r^i-0T-fc5o 

[06] *»TLR9;-^7[> hv^^MS4 
S^^^l^ioJtSCpG ODNX(iLPS^|Ci5 



20 

[0 7] *»TLR9yy^7'>hY5'^W4 
f^^r^mSCpG ODNXIiLPSi^i:J:5 
I L-l 2©g£S©*Sm£;^-r0-e;fc5„ 
[0 8] #3glS©TLR 9 7 -y?TV <? *.RUm± 
S^i^lCjoltSCpG ODNXIJLPSiitCj;5 
CD4 0, CD80. CD 8 6 C ? 7 * 1 1 ©35 

ms©*^ z^-tm -e h z „ 

[09] #3e^©TLR9/ ^7£ r--v**&tW?£ 
^^^XfcfcitSCpG ODNXIiLPSMl:±5 
N F - it B OSttft»e***titifc5„ 

[010] *%W(DTLR9;ry*T'>-}-i"}7.8.Xfm- 
^•7i>X|Ct5(t5CpG ODNXIiLP S^ICJ; 

[011] «fl»TLR9y y^T? r-^^^&tWBF 
4S)^r>^^*;ct5C P G ODNIIJLP 
5 I RAK©ffittft©S*S:^-f0-C-*>5. 
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Hi] 



[BI2] 




+/+ -/- +/- +/- 



»SK|») 



Mfcfcp 



Mutated allele 



4*+ 



2kbp 



10kbp 




•3.0 kbp 



[04] 

87 90 96 100 110 

+/+ : I?C AAC CIG CGG CAG. CTC AAC CTC AAG TGG AAC TGT CCA CCC ACT GGC CTT AGC CCC TTG CAC TTC TCT TGC 

S N L R Q L N L K * N C P P T G L s" P" L H F~ S c" 

-/- : R .a. t ,_N _L . _K. 5 I _L S T C P _R_ _R I R T N 0 P 

TCC AAC CTG CGC CAG CTG AAC CTC AAG TGG ATT TTG TCC ACC TGT CCT CGA CGG ATC CGA ACA AAC MC CCA 

87 90 96 



+/+ 



120 130 

C*C ATG ACC ATT GAG CCC AGA ACC TTC aG CCT ATC CGT ACA CIG GAG GAG CTG AAC CTG AGC TAT AAT GGT 

hmtieprtfiahr"tT'e"el VT"~s~ T T ~c" 



- - *. J. J L S F Y C R S P 0 K N S S R R R ♦ 
ACA CCC GTG CGT TTT ATT CTG TCT TTT TAT TGC CGA TCC CCT CAG AAG AAC TCC TCA AGA AGC CCA TAG 



' rrr 
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10] 



Wild-type 



TLR9 



-/- 



CpGODN LPS 
0 10 20 10 20 



CpG ODN LPS 



0 10 20 10 20 min 




GST-c-Jun 
WB: cxJNKI 



Wild-type 



CpG ODN LPS 
0 10 20 10 20 



TLR9 _/ - 



CpGODN LPS 



r r ? r t i 




n 


- J^^^i^ jju^v^a^ ^^j^t 

n^^^^^-- ^^ji^^^ ^^^^^^ ^^^m^ 





Auto 

WB: «IRAK 



(51) Int. CI. 7 




F I 






A6 1 P 


37/08 


C 0 7K 


16/28 




C07K 


14/005 


C 1 2N 


1/15 






16/28 




1/19 




C 1 2N 


1/15 




1/21 






1/19 


C 1 2 Q 


1/68 


A 




1/21 


GO 1 N 


33/15 


Z 




5/10 




33/50 


Z 


C 1 2Q 


1/68 




33/566 




G 0 1 N 


33/15 




33/577 


B 




33/50 


C 1 2 P 


21/08 






33/566 


(C 1 2Q 


1/68 


A 




33/577 


C 1 2R 


1:91) 




// C 1 2 P 


21/08 


(C 1 2 P 


21/08 




(C 1 2Q 


1/68 


C 1 2R 


1:91) 




C12R 


1:91) 


C 1 2N 


15/00 


ZNAA 


(C 1 2 P 


21/08 


A 6 1 K 


37/02 




C 1 2 R 


1:91) 


C 1 2N 


5/00 


B 
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F 2G045 AA34 AA35 BB01 BB20 BB24 

BB51 CB01 CB17 DA36 FB02 
FB03 FB05 FB08 
4B024 BA44 BA63 CA04 DA02 DA06 
DA12 EA04 FA10 GA05 HAM 
HA15 

4B063 0A01 0A19 0Q43 0R08 QR32 
0R42 0R56 QS25 0S34 QX05 

4B064 AG27 CA10 CA20 CC24 DA15 

4B065 AA26X AA58X AA72X AA90Y 
AA91X AA92X AB01 AB05 
AC10 BA02 CA24 CA25 CA43 

4G084 AA01 AA17 BA44 ZB132 
ZB262 ZB352 

4H045 AA10 AA11 AA20 AA30 BA10 
CA40 DA50 EA50 EA52 FA72 
FA74 
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